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for HP performance? 
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HP E3600 - series 

power supplies: 

You wouldn't expect 
power this clean at 
these prices. 


HP 34401A DMM: 

6 1/2 digits of resolution 
for the price of a 5 1/2 
digit meter. 


HP 970 - series: 

DMMs with 
benchtop 
features at 
handheld 
prices. 


HP 33120A 

function/arb generator: 
Now arbitrary 
waveforms are easy 
and inexpensive. 


HP 53100 - series 

225 MHz counters: 
10 and 12 digit per 
second resolution. 


HP 54620A: 

Presenting the first 
logic analyser as easy 
to use as a scope. 

At a price that's easy 
on your budget. 


HP 54600B - series: 

Six scopes you can 
really trust at prices 
you won't believe. 


© 1996 Hewlett-Packard Co. HPTMO 8697 MDG EA 


You do. 

Sceptical that a company like HP 
can meet your need for low-cost, 
high-performance instruments? 

We understand. 

Ironically, it’s because of our 
high-end technology that we’re 
able to deliver a lineup of 
affordable test instruments. 

Who needs products within 
budget, without compromise? 

You do. And so do thousands of 
other engineers who ask for 
instruments without all the costly 
frills. So each of our basic tools 
offers just what you need to get the 
job done right. 

That doesn’t mean we cut comers. 
We use our traditional engineering 
and manufacturing strengths to offer 
a multitude of high-end technologies 
in our no-compromise basic 
instruments. 

Your sales office can also send you 
the new HP Basic Instruments 
Catalogue - complete with product 
specifications, descriptions of new 
technologies, and ordering 
information. And it’s free. 

Who would believe HP could deliver 
an entire line of value products? 

You will. 




HEWLETT 

PACKARD 
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What are you actually connecting to, 
when your modem calls up the ISP of 
your choice to let you ‘surf the Web ’? 
Most ISPs are quite coy about reveal¬ 
ing just what equipment and 
resources they have, but Tom Moffat 
was able to persuade one to show us 
inside his 'dungeon '. See page 22... 

Digital camera update 



Digital still camera technology con¬ 
tinues to race ahead, with new and 
ever more impressive models (like 
this new Olympus D-500L SLR) 
appearing every few weeks. Barrie 
Smith discusses the developments 
that have taken place this year, in his 
article starting on page 14... 


On the cover 
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6 WHAT’S NEW Toshiba multimedia projector delivers 1024 x 768 pixels 
10 THE CHALLIS REPORT A second look at Philips' Eindhoven R&D... 
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Professional Electronics 


If you 're into building projects, one 
of the four shown should appeal. The 
Line Carrier Link will control your 
appliances remotely via the mains 
wiring, while if you suffer from tinni¬ 
tus our Noise Masker should let you 
find some peace. Otherwise you can 
flash your Christmas lights, or run 
multiple monitors from your VCR... 


92 NEWS HIGHLIGHTS ATSC tests digital HDTV system ‘on air' in Sydney 
96 SOLID STATE UPDATE PAL/NTSC video encoder-decoder for PCs... 

100 BAINTECH 500W SINEWAVE INVERTER Clean power out, and rugged too 
102 SILICON VALLEY NEWSLETTER IBM is first with copper-wired chips... 

104 NEW PRODUCTS Yokogawa eight-channel DSO has TFT-driven LCD display 
106 MODEMS & DATA COMMS FEATURE: Some of the latest products, services 
108 MODEMS & DATA COMMS FEATURE: Zoom ’s rugged new faxmodem 56Kx 
110 COMPUTER NEWS & NEW PRODUCTS Faster Bubble Jet from Canon 
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LETTERS TO 
THE EDITOR 



‘Better value...’ 

I would like to wish you all at EA a 
belated happy 75th anniversary, from 
the UK. Due to a spell working in the 
USA and then a return to Britain, and 
moving house etc., 1 had let my sub¬ 
scription expire a while ago, but 
renewed it just in time to receive the 
August anniversary issue. 

Having read (and written for) a selec¬ 
tion of journals in recent years, both 
British and American, 1 still find that 
Electronics Australia is by far the best 
hobby electronics magazine currently 
available. So many other once-fine jour¬ 
nals here and in America seem to have 
been reduced to nothing more than 
advertisements, new product news and 
dubious ‘reviews’ for the latest black 
box from the Far East. The cover prices 
have gone up at a fantastic rate, and the 
quantity and quality of the content has 
dropped dramatically. 

Even with overseas postage to 
England, I feel that EA remains much 
better value for money. Best wishes for 
your continued success. 

Paul Coxwell 

Eccless-on-Sea, 

Norwich, England. 

EMC/CE labelling 

Just a quick note to let you know that 
my 18-month-old daughter is a happier 
person, because she knows she can read 
her ABC picture book and she won’t 
cause, or be subject to, any interference. 

Yes, it has a CE logo on the back, with 
the publisher’s info (England — 
Campbell Books). God help us! 

Paul McVitty 

Aspendale Gardens, Vic. 

Other stations? 

I have been a reader of your magazine 
since about May 1965, just before the 
change to the current name, and, 
although I have had no formal training 
in electronics and some of the articles 
are beyond my understanding, 1 enjoy 
reading much of each issue. The first 
item to be read ’is always ‘The 
Serviceman’ in which I can often relate 
to the problem. 

Having had an interest in ‘public 
address’ and tape-recording since the 


mid-1950s with many recordings of 
major events, I have experienced many 
of the problems described. 

Reading your article in the 75th 
Anniversary Supplement, I note your 
statement ‘In 1923 the first radio broad¬ 
casting stations begin operations in 
Australia: 2FC and 2SB... The following 
year 3AR and 3LO officially open in 
Melbourne, and 6WF in Perth.’ What 
about Adelaide, Brisbane & Hobart? 

On 11/6/84 the University of Adelaide 
radio station 5UV devoted the day’s 
programs to celebrating the 60 years of 
radio since station 5DN opened on that 
day in 1924. Little doubt other cities had 
similiar dates. Could 1 suggest an update 
of your historical records to include 
such events. 

Eric H. Wilkinson 

Westbourne Park, SA. 

Memories... 

Thank you for a fascinating review of 
progress in electronics over the last 75 
years (EA, August 97). Having to spend 
the weekend at home with the flu has 
given me the chance to catch up on some 
overdue reading. 

When 1 look back, I realise that I 
began subscribing to Radio & Hobbies 
45 years ago, in 1952 when I was 12. I 
built my first R&H designed mains- 
powered radio set in 1954. A lot of the 
developments in your anniversary arti¬ 
cle occurred since then and reading of 
them brings back many memories. 

For example, in relation to computers 
I recall, as a trainee engineer, being 
shown proudly the new IBM 7090 at a 
defence establishment in SA. 

It was a marvel in its time. It used a 
magnetic core memory occupying about 
a cubic foot (apart from all its read and 
write circuitry, which filled a whole cab¬ 
inet) and was strategically located in the 
middle cabinet of a horseshoe of others 
in a large, air-conditioned room. 

In the middle was a control console 
the size of a large office desk. Programs 
(in Fortran) were laboriously typed onto 
punched cards, each of which could hold 
80 bytes, and were then read mechani¬ 
cally into the machine. 

The engineer who showed us around 
explained that computers could not get 
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faster by more than a few percent until 
they found ways of making them small¬ 
er. The propagation time for signals 
from one end of the array of cabinets to 
the other, a distance of many feet, was 
the main limiting factor. 

The core memory (RAM), being the 
most frequently addressed part of the 
machine, had to be in the middle so that 
signals in and out had an average dis¬ 
tance to travel. This was a key factor in 
the race to miniaturize computing equip¬ 
ment — something which your article 
appears not to have mentioned. How 
integrated circuits have changed all that! 

Best wishes for the next 75 years of 
the magazine, too. It is still the most 
interesting, informative, and worthwhile 
read on the market. 

Kevin R. May 

Watsonia, Vic. 

Delighted winner 

You can not believe how happy I was 
to win EA’s recent Bay gen Freeplay 
Radio competition. I had been interested 
in getting hold of one of these radios 
from when I first heard of them over a 
year ago. When they did make it to our 
shores, they were a little expensive for 
me so I kept putting off purchasing one. 

I am so grateful to Electronics Australia 
and Dick Smith Electronics for the 
opportunity to win one. I think that the 
radios themselves are a great invention, 
and the humanitarian sentiment of the 
designer is also commendable. Such a 
simple, yet very effective idea to pro¬ 
vide cheap access to information. 

Let me say again how pleased I was to 
win the competition. The radio arrived 
today, and ironically moments after the 
courier dropped it off we had a power 
blackout so it was immediately pressed 
into use. We couldn’t boil water for a 
cuppa, but we could listen to the radio... 

Might I also take this opportunity to 
mention that I would be interested in 
seeing an article on small valve ampli¬ 
fiers, which was mentioned as a possi¬ 
bility at the end of the article on the sin¬ 
gle-valve receiver. 

Thanks again, and congratulations on 
a magazine with such a warm friendly 
ethos that provides interesting articles 
on a broad range of topics. 

Andrew Mason 

Toowoomba, Qld. ❖ 


Letters published in this column express the opinions of 
the correspondents concerned, and do not necessarily 
reflect the opinions or policies of the staff or publisher of 
Electronics Australia. We welcome contributions to this 
column, but reserve the right to edit letters which are very 
long or potentially defamatory. 


EDITORIAL 

VIEWPOINT 



Plenty of holiday reading, 
but some sad news as well 

Well, here we are again, with this issue the last for 1997. It has been a busy 
year, but hopefully with the holiday season not far away, it won’t be long 
before we can all pause to relax and catch our breath — to prepare for 1998! 

We’ve packed quite a lot into this issue, to make sure you have plenty of 
interesting reading for the start of the wind-down period. Louis Challis has 
written the second part of his report on a visit to the Philips Research Labs in 
Eindhoven, and talks specifically about products like the company’s new 
multi-standard DVD player, its Velo 1 handheld PC and its new super-capac¬ 
ity manganese alkaline cells. Barrie Smith also provides a report on what’s 
been happening in the digital camera market during the year, and gives a pre¬ 
view of some of the new models. 

One of the feature articles I can really recommend is Tom Moffat’s story on 
what’s actually inside a typical Internet Service Provider (ISP). We’ve had 
quite a few requests for a story on these lines, but it turned out to be almost 
impossible to get any local ISPs to provide us with any information. Luckily 
Tom was able to step into the breach, and managed to talk his local ISP owner 
into co-operating. The result makes very interesting reading... 

We haven’t forgotten construction projects, of course. Graham Cattley has 
designed a great little audio masking device for people who suffer from tinni¬ 
tus; it’s very compact, and by all accounts much less expensive than the com¬ 
mercial models. Rob Evans describes how to build and set up his low-cost 
power line carrier transmitter and receiver, for remotely controlling appliances 
either manually or using your computer, and there’s also a wideband 
video/pulse distribution amplifier, from yours truly. We even have a simple 
circuit for a Christmas light flasher, from an appropriate but perhaps surpris¬ 
ing contributor! 

There are quite a few reviews of interesting new products, too. You’ll find 
pieces on the new Olympus P-150E digital colour printer, the Korg NS5R 
MIDI music synthesiser module, the Zoom 56Kx 56kb/s faxmodem and the 
Baintech 500W/12 sinewave power inverter. 

One way and another, then, we trust you find plenty to interest and inform 
you in this last issue for 1997. Needless to say it comes to you with best wish¬ 
es for a relaxing and enjoyable Christmas and New Year season, from all of us 
on the EA production team. 

We do end up 1997 on one sad note, however, because as you’ll read on 
page 88, our long-time contributor Arthur Cushen passed away recently —just 
after sending us this month’s Shortwave Listening column. As mentioned in 
our October issue, Arthur had contributed his shortwave notes to us for over 
45 years (since October 1952). His passing is not only a sad event for us all, 
but clearly marks the end of another era. 


Jim Rowe 
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WHAT'S NEW £ □ 

IN THE EVER-CHANGING WORLD OF ELECTRONICS 


Multimedia projector 

3M says its new MP8640 
Multimedia Projector, based 
on the successful MP8630, is 
even better suited for business 
presentations by virtue of its 
higher light output. Designed 
to achieve a successful bal¬ 
ance between high-end board- 
room performance and pro¬ 
jector mobility, the MP8640 
is highly versatile. It has a 
fully recessed, integrated 
power zoom lens as well as 
built-in stereo speakers and 
audio outputs for hooking up 
external speakers. 

Increased on-screen bright- true SVGA 800 x 600 pixel colour reproduction are 
ness to 650 ANSI lumens, resolution and exceptional claimed to ensure that the 



MP8640 offers leading image 
quality. A universal power 
supply is fitted, while two 
computer input channels inte¬ 
grate with either IBM or 
Apple Macintosh models. 
The two video inputs are 
NTSC/PAL/SECAM and S- 
VHS compatible. 

A compact VirtualMouse 
remote control with power 
zoom, power focus and pre¬ 
sentation tools mean the pre¬ 
senter can easily access the 
MP8640 from almost any¬ 
where in a room. 

For further information cir¬ 
cle 145 on the reader service 
card or contact 3M customer 
service on 1800 023 423. 


Car radio with a memory 



Well-priced digital cellphone 

The new Ericsson GA 628 digital 
mobile phone is claimed to be packed 
with powerful features, including up to 
six hours talk time and 100 hours stand¬ 
by time. It is compact, at only 130mm 
long, weighs just 160g with the Slim 
battery, and is especially durable. 

A claimed feature of the GA 628 is its 
choice of 15 brightly coloured, inter¬ 
changeable panels, to allow consumers to 
match it with their precise taste and 
mood. However these accessories are not 
included in the kit. 

Consumers can also select their own 
personalised ring signal with a choice of 
four ring tones and seven ring melodies. 


The new Blaupunkt Heidelberg 
CM 147 car stereo receiver has a novel 
memory feature that means a driver 
need never again miss a favourite pro¬ 
gram or a scheduled traffic report. It 
also offers advanced features such as 
CD changer controls, four powerful 
35W speaker outputs, high voltage low 
impedance four-channel preamp out and 
auxiliary input and a fully detachable 
electronic faceplate. 

The Tuner Timer feature works like a 
clock radio. It will automatically switch 
sources and tune to any desired AM or 
FM radio station at a specified time, 

Depending on the mood, consumers can 
choose melodies ranging from Rossini’s 
William Tell Overture to Bach’s Toccata. 

With the Ericsson Mobile Office 
Accessory, the GA 628 performs both 
fax and data transfer at a speed of 
9600b/s. It also features the ability to 
store up to 50 names and numbers in its 
phone book (additional numbers can be 
stored on the SIM card). 

Other features of the GA 628 include 
Calling Line Identification (CLI), which 
displays the caller’s number. Alternate 
Line Service (ALS) which allows sub¬ 
scribers to have two different phone 
numbers, and Call Hold/Call Wait capa¬ 
bility for handling two calls at once. 

For further information circle 149 on 


even if it is already on another station, 
playing a cassette, a CD or even turned 
off. The Tuner Timer is easily set and, at 
the touch of a button, can be deactivat¬ 
ed if not required. 

All the major functions of the state-of 
the-art unit can be controlled via a cord¬ 
less remote control, a feature first 
offered by Blaupunkt in 1985 and now 
refined down to credit card size. 

The Heidelberg CM 147 has an RRP of 
$549. For more information circle 142 
on the reader service card or ring the 
Blaupunkt Customer Service Hotline on 
1800 629 414. 



the reader service card or contact 
Ericsson’s customer service number on 
1300 650 050. 
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GPS plotters 
feature colour LCDs 

Furuno claims to be the first marine 
electronics manufacturer to introduce a 
new generation of GPS Plotters and 
GPS Plotters/Sounders with colour 
LCD displays. Until now, the luxury of 
colour was the domain of the profes¬ 
sional fisherman or boat owners who 
had a vessel of sufficient size to accom¬ 
modate the large CRT displays of 
colour GPS Plotters and Sounders. 

Because the new GP1610C and 
GP1610CF are so compact, Furuno 
says they’re now a proposition for the 
small trailerboat owner. The display 
units are only 221 x 226 x 104mm (W x 
H x D), while the antenna unit is just 
67mm high by 62mm wide. 

Another feature of these GPS 



receivers is that, unlike most competi¬ 
tive brands, the receiver board which 
processes data from the satellites is not 
in the antenna. This means the very sen¬ 


sitive receiver board is not mounted 
outside the vessel and exposed to the 
harsh marine weather conditions. 

The 5.6” colour LCD screen is 
claimed to suffer very little degradation 
in sunlight. In plotter mode, the user 
can select a variety of colours and 
marks to record events to suit his own 
individual preference. 

In sounder mode, the GP1600CF dis¬ 
play is very high resolution and the 
sounder operates on 300 watt output, 
which gives extremely good definition 
of fish and bottom and makes the unit 
ideal for serious leisure fishing. 

The GP1610C GPS Plotter retails for 
about $2700 and the GP1610CF GPS 
Plotter/Sounder for about $3150. For 
further information circle 147 on the 
reader service card or contact Taylor 
Marine on 1800 620 809. 


New loom radio 
is computer driven 



The world of radio communications can 
now be explored via your PC, with the 
help of a small black box from Icom: the 


IC-PCR1000, which turns your 
PC into a full-function radio 
communications receiver. 

A simple click of your 
mouse and a radio receiver is 
displayed on your PC screen. 
You manipulate the radio con¬ 
trol display with your mouse 
and tune into your favorite 
local FM music station, short¬ 
wave overseas broadcasts, 
amateur broadcasts, emergency 
service, shipping, aviation or 
TV sound. 

The PCR1000 comes com¬ 
plete with a telescopic aerial, connects 
to your PC serial port and is compatible 
with most computer models — even lap¬ 


tops. It brings three receiver interfaces 
to your PC screen — a communications 
receiver; a four component display; and 
a radio screen with presets and frequen¬ 
cy readouts. 

The IC-PCR1000 covers from 0.5 - 
1300MHz with all-mode receiver capa¬ 
bility. You can even add a satellite weath¬ 
er fax. It groups memory channels into 
‘banks’ of 50, and these can be stored on 
your hard disk or on a floppy. This set-up 
is supported by a bank and memory name 
function which stores frequency, attenua¬ 
tor, filter setting details and more. 

For further information circle 150 on 
the reader service card or contact Icom 
(Australia), 290 - 294 Albert St, 
Brunswick 3056. 



Programming a video cassette recorder 
can be a frustrating experience. With this 
in mind, Mitsubishi Electric has devel¬ 
oped Easy One-Key Programming. By 
pressing a single button on the remote 
control, you’re able to program the VCR 
quickly and easily even when G-Code is 
not available (for example when you 
don’t have a TV guide). 

The new range of Mitsubishi VCRs 
also includes G-Code and Easy Time 
Addition, in addition to Easy One-Key 
Programming. They also feature a new 
Excellent Picture function, which 
includes a variety of special settings said 
to make it easy to optimise picture qual¬ 
ity with any tape — whether for record¬ 
ing or playback. Top end model 
HS761V, for example, incorporates a 
Tape Optimizer that analyses the quality 
of the cassette, displays a bar graph on 
screen and then adjusts the brightness 
and contrast accordingly, whether the 
tape is new or old. 

Another feature of the Excellent 


Picture function is the Rental Mode, 
which adjusts the picture depending on 
the type of video being played. For exam¬ 
ple, in sport mode the picture is softened, 
in animation mode the colour is enhanced 
and brightened, and in movie mode the 
picture is made ‘warmer’. 

There are five models in the new 


range of Mitsubishi Electric VCRs, 
from the top-value model HS720V 
(RRP $373) to the top of the range 
Stereo Hi Fi model HS761V (RRP 
$880). For further information circle 
143 on the reader service card or con¬ 
tact Mitsubishi Electric Australia, 348 
Victoria Road, Rydalmere 2116. 
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WHAT’S NEW IN THE WORLD OF ELECTRONICS... 


New bus for custom AV systems 

Australian custom AV installation spe¬ 
cialist Leisuretech Electronics has 
announced the release of a completely 
new multi-room system called A-Bus (Pat 
Pending), claimed to be capable of com¬ 
pletely changing the way multi-room sys¬ 
tems are designed. 

A-Bus eliminates brings a new simplic¬ 
ity to system design by requiring only one 
low cost cable from the source compo¬ 
nents to any remote room. The same cable 
carries infrared data transmission, status 
indication and system power muting. 

The A-Bus system also eliminates the 
need for expensive impedance matching 
devices and attenuators. And because A- 
Bus receives signal from the main sys¬ 
tem’s tape output, the volume control of 
the amplifier in the main room no longer 
controls the other speakers in the system. 
Each room simply requires a power mod¬ 
ule which will fit into an electrical switch 
housing (recessed or surface). 

A-Bus is powered by a low voltage power 
pack, which will power up to three rooms. A 
larger high current power supply will soon 
be available to power up to eight rooms. 

Manufactured in Australia, A-Bus was 
designed by Len Andrews, whose products 
have received the Sound & Image maga¬ 
zine Custom Installation Product of the 
year award for the two years it has been 
awarded, and also the 1996/7 Technical 
Innovation award. For further information 
circle 146 on the reader service card or 
contact LeisureTech Electronics, 7/620 
Botany Road, Alexandria 2015. 

New HP OfficeJet ‘All-in-One’ product 

OfficeJet all-in-one range for small business and home office 
applications. The new HP OfficeJet 590 integrates the func¬ 
tions of a colour inkjet printer, scanner, copier and fax 
machine, and delivers them in a friendly, space-saving design 
carrying an RRP of only $799. 

The HP OfficeJet 590 software integrates seamlessly with a 
home office’s personal computer, and is claimed to make every¬ 
thing from creating quality business documents to PC-faxing 
more efficient and reliable. A setup ‘wizard’ guides users 
through the initial setp and configuration using plain English. 

The scanner built into the 590 provides up to 600dpi 
enhanced 8-bit scanning, while the printer delivers black text 
at speeds of up to five pages per minute, and colour docu¬ 
ments at up to 2ppm. 

The HP OfficeJet 590 comes with bundled software includ¬ 
ing Corel Print and Photo House Select 2.0, Adobe Acrobat 
and Calendar Creator, and Caere OmniPage Limited Edition 
OCR software. 

For further information circle 151 on the reader service card or 
contact HP Australia’s toll-free customer service line on 131 347. 


Hewlett-Packard, a leader in the colour inkjet printer and 
scanner markets, has announced a new product in its HP 



Toshiba projector delivers true XGA 


Toshiba has announced the Australian 
release of the TLP511 — an extremely 
bright multi-media projector featuring 
true XGA (1024 x 768) resolution. 

Claimed as the first projector in the 


world to combine XGA data resolu¬ 
tion, video and a built-in document 
camera, the TLP511 Media Star is a 
lightweight unit (7.9kg) producing a 
minimum brightness of 600 ANSI 
lumens. This makes it 
bright enough to be 
clearly seen in a well- 
lit room and compact 
enough to fit under an 
airplane seat. A built in 
carry-handle allows for 
convenient transporta¬ 
tion. 

The novel fold-out 
document camera pro¬ 
jects all documents, 
transparencies, and 
three dimensional 
(including moving) 
objects placed on top of 
the projector body. 

The TLP511 is com¬ 
patible with the newest 
Pentium and Power 
PC’s, NTSC and PAL 
data and video, and 
also handles SXGA 
(1280 x 1024) data pro¬ 
jection in a compressed 
format. 

For further informa¬ 
tion circle 148 on the 
reader service card or 
contact Audio Visual 
Australia, 25 Jersey 
Road, Bayswater 3153. 
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Wide Screen Projection TVs 


Pioneer’s new wide screen projection 
TV monitors, the 50” SD-T50W1 and 
the 43” SD-T43W1, are said to bring 
home TV viewing closer to the cinema 
experience than ever before. Differing 
only in screen size and both boasting a 
16:9 aspect ratio, the two monitors pro¬ 
vide what is described as ‘outstanding 
picture quality’. 

_ The SD-T50W1 and SD-T43W1 offer 
five screen viewing modes: Natural 
Wide, Cinema Wide, Zoom, Full and 4:3. 
In the Natural Wide mode, you can fill 
the big screen with a naturally expanded 
picture from any 4:3 source such as an 
ordinary TV program. The technology 
used ensures that the picture is least 
affected at the centre and more expanded 
toward the edges, to give a natural look¬ 
ing picture wherever you sit. Cinema 
Wide lets you enjoy films in the original 
dynamic proportions on a wide screen. 
Finally, the full auto Zoom function auto¬ 


matically chooses the most suitable 
mode for a video programme. 

An advanced computer refer¬ 
ence system developed by Pioneer 
gives precise convergence of pro¬ 
jected red, green, and blue beams, 
resulting in highly accurate con¬ 
vergence for lifelike colours. The 
9-Point Digital Convergence 
System lets you adjust conver¬ 
gence from the remote control, at 
the centre and at eight points on 
the periphery. In addition, the 
Three-Line Y/C Separation uses a 
digital comb filter to separate 
luminance (Y) and chrominance (C) sig¬ 
nals through digital processing. The 
claimed result is a superb picture with 
pure colours and crisp edges. 

A lenticular-grooved black screen 
allows panoramic viewing angles of 
140° horizontally and 50° vertically. 

Both monitors come with full multi¬ 



system capability, giving the ability to 
display virtually all standard broadcast 
systems in the world. 

The Pioneer SD-T50W1 and SD- 
T43W1 have RRPs of $5999 and $4999 
respectively. For further information, 
circle 140 on the reader service card or 
call Pioneer on 1800 060 852. 



Panasonic has released its second generation of digital video 
(DV) cameras, with two compact models claimed as the first 
single-CCD image sensor cameras launched by the company. 
The DV format 8-bit digital compression recording system 
provides image and sound quality previously unattainable in a 
consumer video camera. 

The two new models are very similar in features but the higher 
priced NV-DS5 has a 10cm (3.8”) LCD screen. The LCD screen 


is hinged and rotates freely over a 270° range. It folds neatly away 
when not being used. The two cameras are otherwise identical. 

To make optimum use of the high resolution potential that 
the DV format offers, the two cameras incorporate a 1/3” CCD 
image sensor featuring a full 680,000 pixels. The bright F/1.4 
lens allows shooting under minimum low-light conditions. 
The cameras also have a long-play mode which allows users to 
record up to 90 minutes of footage on a 60 minute tape. 

To compliment the high quality pictures, the cameras pro¬ 
vide digital sound of 16-bit two-channel stereo (CD level 
sound quality) or 12-bit four-channel stereo (two channels for 
original sound and two for audio dubbing). 

Both models have a slide-up colour viewfinder which can be 
tilted to a 90° angle. The high resolution 13mm (1/2”) viewfind¬ 
er has a resolution of 166,000 pixels to show maximum detail. 

Both cameras come with an output terminal box which 
enables the camera to be connected to a VCR, TV or comput¬ 
er. Digital video footage can be transferred to the computer via 
either an RS-232C port or a ‘Firewire’ cable. 

The Panasonic NV-DS1 and NV-DS5 digital video cameras 
are available from leading electrical retailers for an RRP of 
$3499 and $4599 respectively. For further information circle 
141 on the reader service card or contact Panasonic’s Customer 
Care Centre on 132 600. 


New CD changers offer high quality 


The latest in Kenwood’s line of com¬ 
pact disc players are the DP-R4090 and 
DP-R3090, both five-disc rotary CD 
changers which deliver high quality 
sound in a design that is efficient and 
convenient to use. 

With the five-disc rotary system, you 
can change four discs while playing one. 
Even while listening to a CD, you can 
change up to four of the other loaded 
discs so that the music never has to stop. 
With the 32-track programmable memo¬ 
ry, you can also program the play order of 
up to 32 tracks from any of the discs 


loaded in the CD changer, thus enabling 
you to play hours of music customised to 
your preferences. 

Both players have a fluorescent dis¬ 
play with four time indicators, CD time 
edit, 20 track music calendar, delete 
random play, track and program repeat, 
and audible track search. 

Equally important, each is compatible 
with CCRS one-touch CD recording. 
With CCRS, an inbuilt computer detects 
peaks on the CD and then sets the opti¬ 
mum recording level on the cassette 
deck before recording starts automati¬ 


cally. The DP-R4090 comes complete 
with a remote control while the DP- 
R3090 is system remote controllable. 

The players use a dual single-bit D/A 
(digital-to-analog) converter with third- 
order noise shaping and eight-times 
over sampling, for high quality repro¬ 
duction. Both models are covered by a 
24 month parts and labour warranty. 

The DP-R4090 (RRP $449) and the 
DP-R3090 (RRP $359) are available at 
selected Kenwood dealers. For further 
information circle 144 on the reader 
service card or contact Kenwood 
Electronics Australia. ❖ 
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Video & Audio: The Challis Report 



A SECOND LOOK 
AT PHILIPS EINDHOVEN 

Here’s the second part of Louis Challis’s report on his recent visit to the Philips research laboratories 
at Eindhoven in the Netherlands. In it he discusses some of the Company’s new leading-edge prod¬ 
ucts, including the DVD 930 multi-standard DVD player, the CD3600 CD-RW compact disc record¬ 
ing drive, the Velo 1 handheld PC and the impressive new PowerLife manganese alkaline batteries. 


In the September 1997 issue of EA, I 
wrote about some aspects of Philips' 
development of MPEG-2 DVD players. My 
primary focus was the differences 
between the PAL MPEG-2 and Dolby 
Digital (AC-3) Multichannel Audio 
Systems, rather than on the Philips DVD 
players, which are of equal interest. This 
time I'm proposing to briefly examine 
Philips' approach to the design of its DVD 
players, and a number of equally exciting 
other new developments whose perfor¬ 
mance and characteristics I was briefly 
able to evaluate in demonstration suites 
and factory areas within the Philips com¬ 
plex at Eindhoven. 

The Philips development of DVD play¬ 
ers initially focused on the American mar¬ 
ket, through its fully owned subsidiary 
Magnavox. At the initial Magnavox prod¬ 
uct release on May 1, Philips Electronics 


announced that it had opted for a joint 
DVD rental program with Polygram 
through which consumers would be able 
to rent a Magnavox DVD video player, 
and selected Polygram digital video discs 
after June 24 from US video stores. What 
caught my eye was the sixth title of the 
discs for the initial release, which was U2 
Live from Sydney. The Magnavox DVD 
players are designed for NTSC format dig¬ 
ital video discs, with the lowest priced unit 
selling for US$549. 

Multistandard players 

After examining a Magnavox DVD play¬ 
er and viewing selected software in a 
Philips demonstration suite, I was shown a 
prototype Philips DVD 930 Matchline 
Multi-Standard DVD-Video Player. 
Although I would have liked to have seen 
it operating, that was not to be. The most 


important difference between the Philips 
DVD 930 and the Magnavox DVD players 
(and other DVD players which I have pre¬ 
viously reviewed) is its multi-standard 
capabilities. 

The DVD 930 is designed to accept 
discs which have -been formatted for 
either Dolby Digital (AC-3) or PCM 
MPEG-2 audio outputs. Even if that was 
the only different feature that the DVD 
930 offered, it would more than likely 
help to clinch its purchase. However I dis¬ 
covered that the DVD 930 also provides 
superb convenience, supplemented by a 
truly 'user friendly' on-screen setup proce¬ 
dure which may well give it a true market¬ 
ing edge over its many competitors. 

The DVD 930 is designed to operate 
with a 625-line PAL 50Hz signal, as well 
as with a 525-line NTSC 60Hz signal. On 
playback it will automatically conform and 


ELECTRONICS Australia, December 1997 


10 




A Philips/Magnavox DVD player and NTSC receiver, designed for the US mar¬ 
ket. By the time you read this, players similar to the Matchline Multi-standard 
DVD 930 should be available locally. 


adapt to multi-standard PAL/NTSC for¬ 
mats as an integral automated feature. 

The DVD 930 is currently top model in 
the Philips DVD video player range. Its DVD 
readout system is rugged, novel and very 
sensible. It uses a dual-lens single laser opti¬ 
cal pickup system to focus on the two differ¬ 
ent layers of digital video discs. Although 
designed for wide screen (16:9) format, it 
also makes special provision for optimal 
playback on regular (4:3) format screens. 

If you stop playing a disc before its end, 
with the intention of coming back to view 
the rest of the program at some later stage, 
the DVD 930 automatically remembers 
where you stopped, and will restart the 
video from that point. And if that were not 
enough, it will do the same for the previous 
four discs if you didn't have time to view 
them to the very end of the program... 

In keeping with the other premium 
DVD players, the DVD 930 provides sta¬ 
ble, crystal clear still pictures and step- 
frame capability, supplemented by a 
choice of slow-motion viewing at one- 
half, one-quarter or one-eighth normal 
speed. In like manner, it provides fast 
search capability at 2x or 8x normal speed 
in either forward or reverse. 

If you inadvertently leave your DVD 930 
set to the still picture mode and forget to 
switch off your TV monitor or screen, a 
screen saver capability automatically dims 
the screen to protect it after 15 minutes. 

As I write this review, the first samples 
of the DVD 930 have already been 
received in Australia. In 1998, with only 
limited supplies of PAL format DVD discs 
available, I believe that the Matchline 
Multi-Standard DVD 930 will be one of 
the top selling DVD players. 

Rewritable CD drives 

The next new product that I was shown 
in the B.U. Laser Optics Group was 
Philips' Fourth Generation CD3600 Series 
CD-ReWritable Compact Disc Drive. This 
product will be of potential interest to 
almost every commercial organisation 
which wishes to store copious volumes of 


text or graphics. That information would 
normally be stored on a hard-disk drive, 
or on a removable tape or removable hard 
disc drive. The major attributes of the 
CD3600 compact disc drives are that they 
simultaneously fulfil multiple roles and 
allow you to economically achieve the fol¬ 
lowing functions: 

1. Recording your own CDs with Philips or 
another vendors' rewritable discs; 


2. Acting as a CD-ROM player, as well as a 
conventional CD recorder drive; 

3. Reading its own discs or other CD-ROM 
discs, at six times the normai speed, as 
well as writing to rewritable discs at twice 
the normal speed; 

4. Automatically identifying the type of media 
as it is loaded into the drive and providing 
a convenient means of recording your own 
audio CDs, CD-ROM discs, Video CDs 
and even conventional Photo CDs. 

The CD3600 uses standard UDF file 
management software, to facilitate con¬ 
ventional document access via conven¬ 
tional drag-and-drop file handling as 
found in most major applications and 
operating systems, which include 
Windows 95 and Windows NT. It provides 
an attractive 1.3GB (gigabytes) of data 
storage, with the convenience of a CD size 
disc with a projected life of more than 30 
years if stored at normal room tempera¬ 
tures (5 - 25°C). 

To go with the CD3600 Philips has 
released its CD-RW 740 series of 
rewritable discs, which are both easily 
stored, and more significantly, are unaf¬ 
fected by magnetic fields. 

To go with its new CD3600 series of 
CD-RW disc drives, Philips has 
released the 740 Series of 
rewritable discs. 
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THE CHALKS REPORT — A Second Look At Philips Eindhoven 



The Philips Veto 1 handheld PC , 
closed and ready for transport. 

Consumer CD recorders 

The last product that I was shown in the 
B.U. Laser Optics section was a new low- 
cost consumer compact disc recorder with 
an expected selling price of under $2000, 
and with performance characteristics 
comparable to the existing Marantz 
CDR620. The CDR620 has been selling 
for more than five times that price and 
provides mouth-watering, studio quality 
performance. 

The advantage of the new Philips con¬ 
sumer CD recorder is that it will be inte¬ 
grated into your existing computer, which 
will facilitate dumping data from a hard disk 
or directly from an external source with the 
computer providing power, interface and 
visual/functional monitoring and controls. 

Velo 1 handheld PC 

Even a large company like Philips can be 
seduced by the concept of an exciting new 
product, particularly when the product is 
offered to it on a platter. Philips in the USA 
was approached by two exceptional young 
engineers who had developed an exciting 
concept of a pocket-sized lightweight 
handheld personal computer. The concept 
was infectious, because Philips had no 
comparable product under development, 
yet it had all the peripheral equipment and 
other newer technological elements under 
development. 

Some people think that Philips are con¬ 
servative. On this occasion they were not 
the least bit conservative, and with Philips' 
financial backing, and more importantly, 
the Philips Semiconductor Division right 
behind them, the Velo design and devel¬ 
opment team got down to work. In less 
than a year, the diverse groups in the 
Philips organisation provided all of the 
elements required for an outstanding 


handheld PC. The product had so many 
outstanding features, it had no close com¬ 
petitors for Byte magazine's Innovation 
Award for the best product at the 1996 
Fall Comdex Exhibition. 

What makes Velo 1 tick? Well, it pro¬ 
vided features that no other handheld PC 
offered at that time. With a 17.3cm long 
case and either 2MB or 4MB of DRAM, it 
uses Windows CE, the pocket version of 
Windows 95. It also incorporates Pocket 
Word, Pocket Excel and Pocket Internet 
Explorer, plus software to facilitate corpo¬ 
rate e-mail. On top of all that it provides a 
database, conventional scheduling capa¬ 
bilities, and more intriguingly a handheld 
voice recorder (whose recording capacity 
is determined by the amount of RAM). 

Dedicated sockets on the base of the 
Velo 1 provide a GSM connection to a 
matching Philips digital portable phone. 
There is also a high speed RS-232 serial 
port, for interconnecting your normal PC. 
The unit incorporates 4MB of EDO DRAM 
and 8MB of fast Page Mode ROM, togeth¬ 


er with an infra-red transceiver so that you 
can send or receive messages to and from 
other PCs and compatible devices. 

The Velo 1 also incorporates a socket for 
a Type II PC card, and a socket for con¬ 
necting a wireless modem for a global posi¬ 
tioning system (GPS). Miniature card slots 
are provided for additional DRAM, flash 
memory and ROM software upgrades. 

The Velo 1 has a miniature QWERTY key¬ 
board and a special stylus in a dedicated 
socket to activate the touch screen. With an 
all-up weight of 353gms and a 15-hour bat¬ 
tery life on two ordinary AA batteries or a 
NiMH rechargeable battery pack, the Velo 
1 had no contender for the title of the most 
potent and flexible handheld PC. 

As you may imagine, the Velo 1 sold so 
well in America that the factory could not 
even meet American market demand, let 
alone that of Europe or Australia. Whilst I 
was intrigued to learn that the interconti¬ 
nental supply situation was about to 
change, I found that less interesting than 
Philips' plans for the Velo II, and subse¬ 
quent derivatives. 

Philips realised that with the Velo 1 they 
were breaking new ground, and that 
unless they started working on the Velo 2 
and even Velo 3, they would be left 
behind by the 'me too look-alikes' who 
would rapidly move in on their territory. 
Their approach to this issue was to con¬ 
vene a committee supported by top-flight 
external consultants, and organise a num¬ 
ber of workshops which included the top 
people from Philips Corporate Design, 
Philips Mobile Computing Group, external 
consultants from Lunar Design Inc., an 
interaction design group and a screen 
interface design team. 

The team came up with a number of 

A dedicated socket on the base of the 
Velo 1 provides a connection to a 
GSM portable phone , for remote data 
communications. 
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novel ideas, including the Velo Solo. The 
Solo will be a simple easy to use, com¬ 
bined handheld PC and cellular phone. Its 
aim will be to provide the essential func¬ 
tionalities required for information access 
and communication when on the move. 
Those elements are typified by e-mail, 
voice mail, cellular phone, personal infor¬ 
mation manager and a web browser, all in 
a pocket-sized package. The product 
would utilise a colour LCD touchscreen, 
an integrated pen for input, a scrolling 
thumbwheel for web browsing and a cel¬ 
lular phone positioned on the side of the 
case for ease of use. 

If and when the Solo ever gets into pro¬ 
duction, it will be a premium personalised 
product which will pander to the more afflu¬ 
ent and privileged members of our society. 

The design team also came up with a sec¬ 
ond and equally intriguing Velo Duo con¬ 
cept. The Duo will be a full configuration, 
handheld PC with a large colour touch¬ 
screen. This will be supplemented by an 
ergonomic keyboard and a detachable cellu¬ 
lar telephone. The Duo will be designed for 
the professional on the move, who craves for 
unified functionality and who doesn't want 
to be bothered by having a laptop for work, 
a cellular telephone for communication and 
a separate system to be on-line. 

The Duo will provide e-mail, access to 
the Internet, voice mail, cellular telephon¬ 
ic and simultaneous voice and text trans¬ 
mission. It will offer all of the normal PC 
functions in an integrated package the 
same size as an electronic organiser. 

The third concept they came up with 
was a Velo Multo. The Multo can be best 
described as being a state of the art, 
portable multimedia system. If the Multo 
is developed, it will provide all the normal 
functions of a handheld PC supplemented 
by digital imaging, telecommuncations 
and the possibility of downloading full- 
motion video and music. Whilst the 
underlying concepts of digital camera, RF 
links, and the ability to operate in a local 
area network (LAN) — even wide area 
networks (WAN) — may sound exciting, 
those concepts in an item of equipment 
the size of the demonstration mockup are 
currently 'pie in the sky'. 

Whilst you will have to wait quite a while 
for the Velo Duo to be released, and even 
longer for Velo Multo, I am assured that the 
Velo 1, with 4MB of DRAM and 4MB of 
ROM is now available in Europe, and will 
soon reach Australia and New Zealand. 

New batteries 

Before I left the Philips factory, I 
enquired regarding their latest develop¬ 
ments in the field of batteries. I half 
expected that I would be shown a range of 
new miniature Lithium Ion batteries, 
which I had heard that Philips had recent¬ 
ly developed. That however is not what I 
was shown. I was a trifle surprised when I 
was introduced to Edmundo Klophaus, the 
Product Manager for Batteries, who pro¬ 
ceeded into a dynamic sales pitch about 
Philips' new PowerLife manganese alka¬ 


line batteries. 

Now I thought I was reasonably up-to- 
date with battery developments, and par¬ 
ticularly with manganese alkaline batteries 
which are now the largest selling primary 
batteries in the world — and also available 
in a modified format which renders them 
suitable for recharging between 10 and 50 
times. But Edmundo proceeded to 
improve my education, presenting me 
with a short history of battery develop¬ 
ment, starting with the work of Georges 
Leclanche, the renowned French engineer 
who developed the zinc carbon battery 
back in 1866. 

In the 131 years following Leclanche's 
invention, we have seen some outstanding 
developments. Of these one of the most 
important was that of the manganese alka¬ 
line battery in 1959. Following its devel¬ 
opment, manganese alkaline batteries 
soon pushed the ubiquitous carbon zinc 
batteries into a second-order ranking. 
Since the beginning of the 1980s, they 
have assumed a position of pre-eminence 
in the marketplace. 



Louis was also given a preview of the 
new Philips PowerLife manganese 
alkaline cells, with almost double the 
power capacity of existing alkalines. 

Whilst manganese alkaline batteries 
offer major attributes of long shelf and ser¬ 
vice life, and good low and high frequen¬ 
cy performance, they do have limitations 
in terms of current capacity. They have a 
significant internal resistance when com¬ 
pared with other batteries such as lithium 
ion, nickel metal hydride, or even the 
ubiquitous nickel-cadmium battery which 
people love to hate. 

Philips' researchers discovered that they 
could dramatically reduce the internal 
resistance of a manganese alkaline bat¬ 
tery, and thereby increase its peak current 
output by incorporating a chemically- 
expanded graphite substrate in with the 
synthetic manganese dioxide which is 
used to provide the PowerLife cell's posi¬ 


tive electrode. The net gain from adopting 
this formulation is that, under heavy cur¬ 
rent demands, a PowerLife battery typical¬ 
ly achieves a 50% increase in effective 
power output, and close to a doubling of 
the peak power capacity. 

If somebody had suggested to me that a 
PowerLife AA cell could provide a 1 -1.25 
amps of steady and extended current out¬ 
put, I would have doubted the integrity of 
that statement. I must admit that I was 
even more surprised when Edmundo pro¬ 
vided me with two torches, and a set of 
PowerLife batteries so that I could confirm 
the objectivity of his claim. 

When I returned to Sydney, I put two 
PowerLife batteries in one torch, and two 
quality new manganese alkaline batteries 
from another manufacturer in the second 
torch, and turned on both torches. After the 
full-on exposure I had received, I wasn't real¬ 
ly surprised to observe that the conventional 
manganese alkaline batteries illuminated the 
torch for only 37 minutes. By contrast, the 
PowerLife batteries were still providing effec¬ 
tive light output a full hour after they had 
been switched on and were still producing 
useful light output 10 minutes later. 

In comparative assessments where the 
current drain requirements are less than 
0.5 amps, a PowerLife battery offers no 
real advantage when compared with a 
normal manganese alkaline cell. However 
when the power demands are markedly 
higher, and typically approaching a 
demand of one amp or even more, then a 
set of PowerLife AA batteries offers signif¬ 
icant advantages. 

The high drain operational advantages 
of the PowerLife cells are obvious. A less 
obvious advantage is the ability of a set of 
AA PowerLife batteries to replace a set of 
C cells, in a new or possibly even in an 
existing situation. 

Last but not least, PowerLife batteries 
have a claimed shelf life of three years, 
which I acknowledge I have not yet per¬ 
sonally confirmed. If that claim is true, 
then these batteries offer a set of perfor¬ 
mance attributes which will rapidly 
endear themselves to most of us in a wide 
range of different applications. 

As I left Eindhoven, Rinske Stege, 
Philips' Assistant Press Officer, handed me 
a folder in which a number of other 
mouth-watering new products were 
described. Had I had more time, I would 
have asked her to take me to a number of 
other buildings in the Philips' facility. The 
literature she provided only whetted my 
appetite to learn more about a number of 
new products, most of which will reach 
the Australian and New Zealand markets 
late in 1997, or early next year. 

After a sojourn of two full days at 
Eindhoven, my overall impression was that 
although Philips is now more than 100 
years old, the organisation and its prod¬ 
ucts appear to be as dynamic as ever. 
They are still at the forefront in their 
development of new technology, and are 
still converting good ideas into exciting 
new products. ❖ 
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Update on Digital Camera Technology: 

MORE AND MORE 
ARE GOING DIGITAL 

Digital still cameras are now well and truly a technology whose time has arrived, and new mod¬ 
els have appeared in a steady stream even in the nine months since our last update. Virtually all 
of the camera makers are now producing digital models, and they’re fast becoming a serious aid 
to business, in many different fields. 



by BARRIE SMITH 

If you thought the digital still camera 
business was slow moving and still in 
its infancy, you may be surprised to 
learn that Australians can now buy 
more than 30 different models from a 
dozen or so companies. Mind you, here 
we’re talking consumer digital cameras. 
The pro side is a little different: 
Canon/Kodak, Minolta/Agfa and 
Nikon/Fuji offer 35mm SLR design 
based models, and there are larger for¬ 
mat digital backs available; these offer 
relatively high picture quality, at con¬ 
siderably higher prices. 

But it’s consumer digital cameras, 
priced from $400 up to around $2000, 
that constitute a growth market and have 
moved far from the traditional silver- 
based camera product. It’s true that as 
yet, we’re not seeing the ‘happy snap¬ 
per’ getting into digital shooting; a few 
things hold this back. There are, howev¬ 
er, many novel applications in business 
arising from the digital camera’s easy 
computer connectivity. 

For many, used to the levels of control 
provided by even low-priced SLR cam¬ 
eras or even a moderately priced com¬ 
pact model, shooting with a digital cam¬ 
era can be deeply disappointing. Most 
offer no exposure control, no manual 
focus and many of those selling for 
below $1000 have single focal length 
lenses. And at the end of the day, the 
hard truth is that you can often extract a 
larger print from a negative shot with a 
$15 disposable camera. 

But the digital camera is here, it 
hooks up to a computer and printer 
with varying ease — and you don’t 
need film, processing and a wait of an 
hour or two to produce a colour print 
in your own premises. 

So, exactly where are we with the 
consumer digital camera at the moment? 


Parallax error 

Give people a new toy and immedi¬ 
ately they push it to the extremes. 
Using a budget-priced digital camera 
to shoot closeups of small items is a 
big ask, although it is possible with 
most models. The problem is that once 
you move in close, you come up 
against the parallax error problem: the 
axis of the viewfinder differs from that 
of the taking lens, often in both the X 
and Y directions, making it hard to get 
a properly composed and centred shot. 

The inelegant answer to parallax, in 
this writer’s opinion, has been the 
employment of colour LCD screens to 
supply the ‘virtual TTL’ (Through- 
The-Lens) view of what’s going on 
just centimetres away. LCDs are cost¬ 


ly, drain power dramatically and also 
tend to become near useless when 
viewed outdoors. Which probably 
explains why we’ve never seen one on 
a compact film camera! 

Shots limited 

Shot capacity is another restriction. 
Some, like the bottom line Kodak 
DC20, can store only eight 493 x 373 
pixel images or sixteen 320 x 240 pixel 
images in the camera’s internal Flash 
memory. Others use expensive remov¬ 
able cards, and can store 20 or so 640 x 
480 pixel images on each 2MB card. 
The new Sony Digital Mavica can hold 
20 images of 640 x 480 pixels on a 3.5” 
HD disk, the first camera to employ the 
cheap and universal floppy. 
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The rush to consumer digital cameras 
is such that, at the moment, quality of 
image is not a deterrent to the average 
user. Compression is the order of the 
day, as JPEG, and in one case MPEG, is 
used to cram file sizes down to surpris¬ 
ingly low levels. In their QV-10 model, 
Casio managed to reduce 900KB files to 
28KB by accessing only a single scan 
field of the CCD’s output; but, in gener¬ 
al, the average uncompressed TIFF file 
of around 1MB is usually reduced to a 
JPEG-slimmed 100KB in most camera 
compression schemes. 

At this level of compression, few users 
complain at the output quality on an inkjet 
printer. Besides, rarely does a user expect 
an A4-page blowup from a 640 x 480 
pixel image — the ‘happy snap’ 15 x 
10cm print size is the normal requirement. 

Compression need not be a problem, 
when deployed intelligently. This writer 
regularly submits high quality TIFF 
files to a number of publications, JPEG 


compressed from 2MB-plus down to 
levels of 4-500KB, which end up on 
colour glossy pages with no apparent 
diminution in quality. You could cer¬ 
tainly say JPEG is a success. 


The challenge 

So things are progressing fairly well, 
so far. But if the whole digital camera 
business is to continue to grow, prosper 
and become a serious and viable chal¬ 
lenge to the 35mm film camera, there 
needs to be change in some areas: 

• Image sensors need to pack in more 
pixels or to become larger, to allow 
image quality to rise; 

• The storage methods must be simpler, 
less fussy and cheaper; 

• A common JPEG (or other standard) 
compression mode will need to be 
adopted industry wide, so that pic¬ 
tures from camera X can be down¬ 
loaded into computer Y, and 
‘processed’ with software Z; 

• Printing out digital camera images 
has to become simpler. The new 
‘direct camera-to-printer’ devices are 
a positive step in this direction. 

There are some other, more subtle issues 

as well, which we can now look into. 


US maker Vision VLSI has released this image, of a scene captured with its new 
CMOS-sensor based Vision camera. 


Colour management 

Once the initial thrill has passed, users 
become more critical as they use digital 
camera images in more demanding ways. 
Devices such as monitors and inkjet print¬ 
ers have defined ‘colour spaces’ or 
gamuts — the principle being that the pic¬ 
ture you take with the camera should look 
the same on the screen as it does when 
printed out. Red should look like red. 

At this stage, consumer level cameras 
don’t have defined colour spaces. Most 
manufacturers seem to feel this market 
is less stringent — unlike the pro mod¬ 
els. There are systems out there — at the 
computer level, to manage colour space. 
Consumer pressure may yet force them 
into the point and shoot digital camera, 
as users get more demanding. 


The new Olympus D-500L, 
featuring a true SLR-type 
through the lens viewfinder 
coupled to a 3x zoom lens. It 
offers 1024 x 768 pixel reso¬ 
lution and stores the images 
on removable Flash cards. 












More and more camera makers going digital 



About CCD sensors 

Virtually all current digital cameras 
rely on CCD (charge-coupled device) 
sensors for their image input. There are 
three or four schemes used in this cap¬ 
ture activity. 

Snapping the shot: A single CCD is 
used by all consumer digital cameras, 
as well as by a number of high-end SLR 
style models. A consumer level CCD will 
have a diagonal of between 1/4” and 
1/2” (6 - 13mm). On taking the shot an 
image is created on its surface, as with 



a traditional camera. 

CCDs ‘see’ only monochrome. To cre¬ 
ate a colour image, a filter matrix — a 
series of stripes or random mosaic of 
red, green and blue filters — is laid over 
the sensor, with a filter on each picture 
element (pixel) of the single CCD, so 
each records only one colour. Some 
have twice as many green elements as 
red and blue, creating an apparently 
more detailed image because the eye is 
most sensitive to green. Software then 
interpolates the other colours, by taking 
into account adjacent pixels; but 
coloured fringes around high contrast 
edge details can occur. 

Artifacts can appear with this 
approach. An extended smear can arise 
from bright highlights, streaking across 
the image. Spurious colour effects and 
extreme contrast are major problems for 
less expensive CCDs. Image file sizes 
get to around 1MB uncompressed. 


Resolution wisdom 

Conventional wisdom is that you 
should print a digital camera image only 
to its pixel capacity. According to this 
philosophy, a 640 x 480 pixel image 
should be printed on a 300dpi inkjet or 
laser printer to no larger than 2.13 x 1.6 
inches. But as many of us have found, 
this can be exceeded — depending on the 
subject matter and your own tolerance of 
jaggies and pixel artefacts. Interpolation 
algorithms in software and similar inge¬ 
nuity in some inkjet printer mechanisms 
can tweak the result to surprising levels. 

Your digital camera image can look 
great up there on your monitor — but 
dotty and grainy when printed out on a 
low-priced inkjet! If your camera has a 
CCD made up of 640 pixels across the 
picture and 480 vertically, it will present 
an image on your monitor (with a typi¬ 
cal 72 pixels per inch screen) of 8.9 x 
6.6 inches. However, when you engage 
with the black art of conventional print¬ 
ing, and its dependence on the dot 
screen for half-tone reproduction, mat¬ 
ters get very touchy. 

An industry rule of thumb is that the 
image dpi should be between 1.5 and 2X 
the line screen figure. An example: give 
your 640 x 480 image to a printer and 
ask him to reproduce it on newsprint 
using an 85-line screen (at 1.5X) and it 
will reduce to 5 x 3.76 inches. Glossy 
magazines often use 150-line screens, so 
the original 640 x 480 image will drop 
to 2.13 x 1.6 inches. 

But enough technical talk. Let’s take a 
look at some of the new digital camera 

Cameras that scan: These cam¬ 
eras are very similar to a flatbed scan¬ 
ner. In one scheme the CCD is a sin¬ 
gle row of sensors that moves from 
one end of the exposed area to the 
other, with a change of a filter in front 
on each pass to capture each colour. 
In another, there is a separate filtered 
array for each colour. A stepper motor 
moves the array over the image area. 
The full colour image is built up line- 
by-line. Resulting file sizes can top 
100MB per image, but this type of 
camera is really only suitable for stu¬ 
dio ‘still life’ work. 

The big gun: At this point in time, the 
Phase One digital back is the highest 
quality unit around. The PowerPhase 4” 
x 5” back uses a linear CCD capable of 
producing 6000 x 8400 pixels, using 12 
bits per colour. A 24-bit output file at full 
resolution will reach 144MB. 
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models, which are well worth inspection. 

Sony’s Digital Mavica 

The new Mavica’s recording medium 
is a 3.5” high density floppy disk, onto 
which 20 high or 40 standard resolution 
640 x 480 pixel images can be held as 
JPEG files. Two models for this market, 
the MVC-FD7 and MVC-FD5, are due 
at year’s end. The MVC-FD7 has a 10X 
zoom lens, and the camera is capable of 
four in-camera picture effects, like sepia 
etc. The newcomer will offer auto/man¬ 
ual focusing and exposure as well as 
five extra Program modes. It has built-in 
flash, shutter speeds of l/60-l/4000sec 
and is both Mac and Win compatible. 
The MVC-FD5 model will lack zoom, 
auto-exposure modes and effects. 

Sony’s DKC-ID1 

An unusual beast, this model has a 
progressive scan 1/3” CCD of 450,000 
pixels, 1/15-1 /4000sec shutter speed 
range, full Program AE or shutter expo¬ 
sure priority and exposure compensation 
(for excessive dark or bright back¬ 
grounds) by +/-3 stops in half-stop incre¬ 
ments. The lens is an T2-2.8/12X zoom 
with a focal length range of 5.4-64.8mm. 

Startlingly similar to a camcorder, the 
unit has no internal memory, but uses a 
PC card. There are two quality levels — 
fine and normal; each image is of 768 x 
576 pixels, but they differ in JPEG com¬ 
pression levels. With a 2MB card the 
capacity is seven fine or 29 normal shots. 
At present it suits a 486 or Pentium 
machine, with a Mac version to come. 

Konica’s pair 

The cute Konica Q-Mini digital cam¬ 
era features a 1.8” LCD screen and stores 
images on a compact Flash memory card, 
holding 11 images in fine, 23 in normal 
and 47 in economy mode. It appears very 



Kodak’s new model DC-120 features a 
1152 x 864 pixel progressive scan 
CCD with a 2x zoom lens, and uses a 
1.8-inch LCD screen. 


Panasonic’s NV-DCF1 ‘Cardshot’, 
which saves its compressed JPEG 
images on removable Flash cards. It 
uses a progressive scan CCD and 
delivers 640 x 480 pixel resolution. 

similar to the Panasonic Cardshot. The 
more traditional companion model (also 
badged for Hewlett-Packard) is the Q- 
EZ, which lacks an LCD screen. 

Panasonic models 

The Panasonic PalmCam measures 
just 9 x 6 x 3cm and weighs 158g. It 
offers an image resolution of 640 x 480 
pixels. The f/3.8 lens is fixed focus, but 
includes a macro option for focus down 
to 8cm; the shutter covers from 1/8 to 
l/20000sec. There’s only an LCD 



Canon’s new Optura stills/video cam¬ 
era uses the DV tape format for image 
storage. Features include a 14x zoom 
and an optical digital stabiliser. 



viewfinder. The built-in 2MB memory 
stores 16 high res, 32 medium res, and 
94 normal images, stored as JPEGs. 

Also available is the Panasonic NV- 
DCF1, measuring 9.3 x 94 x 5.1cm and 
weighing 290g without batteries. It uses a 
progressive scan CCD with 640 x 480 
pixel resolution, and records in three lev¬ 
els of JPEG compression. Picture capac¬ 
ity is 11 fine images, 23 normal or 
approximately 47 economy images. The 
camera has a tiltable 46mm LCD screen 
and offers manual and auto white balance 



Monica 


Konica’s cute new Q-mini camera has a 1.8-inch LCD screen and stores images on a compact Flash memory card. The Q- 
EZ model is more traditional in shape and has no LCD screen. 
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More and more camera makers going digital 



The new Pentax model EI-C90 is very compact and features incamera horizon - 
tal image compensation to fit the picture to a computer screen ratio. The LCD 
screen is an add-on. 


as well as auto exposure with manual 
compensation. Mac and Windows com¬ 
patible as well as NTSC video output. 

Kodak’s DC210 

Rolled out in September was Kodak’s 
latest entry, the DC210, with a 2X zoom 
lens, auto flash, a 1.8” LCD display and 
a 1152 x 864 pixel progressive scan 
CCD. The company has made its output 
format compatible with virtually any 
computer platform. FlashPix file format 
is employed, as well as JPEG as a sec¬ 
ond finished file option and also video 
output. Camera-to-computer communi¬ 
cation uses an IR link. A 4MB 
CompactFlash card is supplied with the 
camera. Picture capacity is 16 to 60, 
depending on the settings. 

Pentax EI-C90 

The tiny (107 x 81 x 27mm, 200g) 
Pentax EI-C90 records in uncompressed 
TIFF format or JPEG. The LCD screen 
is an add-on. A 5.2mm f/2.8 fixed focus 
lens images onto a 1/4” CCD, capturing 
a 768 x 560 pixel image in an internal 
2MB of flash memory or a PC card. One 
unusual touch is in-camera horizontal 
image compensation, to fit the picture to 
a computer screen aspect ratio. 

Hybrid models 

A new breed starting to emerge, and 
possibly to become more common is the 
hybrid digital still/video camera. Here 
are some examples: 

• Hitachi’s MPEG digital still/video 
camera uses real-time compression 



TOP CAD SOFTWARE 

SAVE 90% off commercial price; 
for teachers,students,home use. 


• Schematic capture 
• PCB layout & autorouter 

• Mix mode simulator 

• Unlimited database 

• Professional libraries 

$230 + p&p 

(noncommercial licence) 

FineLine ph ( 03 ) 97301083 


and full motion video, allowing PC 
users to easily transfer recorded 
video to a PC, then edit and either 
view the final work or pull out stills. 
The camera weighs only 540g, 
records 20 minutes of full motion 
MPEG1 video at 352 x 240 resolu¬ 
tion or 1000 still images at 704 x 
480 resolution (plus up to 10 sec¬ 
onds of audio with each pic) and up 
to four hours of audio. All is cap¬ 
tured on a 260MB PC card. At pre¬ 
sent it’s Windows compatible only. 
The camera brochure bravely claims 
that the MPEG compression at 100:1 
is ‘far superior’ to the 5:1 used by dig¬ 
ital camcorders. 

Are CMOS sensors next? 

Once you dig into the specs of many 
of today’s digital still cameras, you 
realise that its CCD may have come 
from a video camera. Such CCDs 
brings with them some of the same 
problems: relatively high manufacturing 
cost, failure rate on the production line, 
and visual artifacts that while they 
mightn’t be of pressing concern in a 
moving, changing image, can be annoy¬ 
ing in a single frame. 

Growing in acceptability is the use of 
CMOS devices as imaging sensors in 
digital cameras and video camcorders, 
enabling a new class of low cost, high 
resolution devices. The ‘new breed’ 
CMOS cameras will inherit many advan¬ 
tages. Lower prices arising from lower 
manufacturing costs being among them. 

The CCD is just one of many compo¬ 
nents in an imaging system. Integration 
of an entire imaging system on a CMOS 
sensor chip could result in most of the 


• Canon grasped the nettle by releas¬ 
ing their Optura still/video camera, 
using the DV tape format. 
Ostensibly a video camcorder, it 
encroaches into the digital stills ter¬ 
ritory by using a progressive scan 
CCD which allows stills (and 
sound) to be captured on six sec¬ 
onds of tape. Shutter speeds of 1/60 
to 1/1000 sec are possible in the 
NTSC model yet announced; the 
camera can also accommodate an 
SLR-derived flash unit. A 14X 
zoom and an optical digital stabilis¬ 
er flesh out the features. 

{Barrie Smith is editor of Australian 

Digital Camera magazine.) ❖ 



image processing being performed in 
the digital domain. 

Already achieved in a CMOS device by 
developing companies are such functions 
as A-D conversion, timing, auto exposure, 
automatic gain control, gamma correction 
and output signal conversion for video 
standards such as PAL and NTSC. 
CMOS image sensors also give cameras 
the potential for huge power savings over 
CCD-based systems. 

The disadvantages are that current 
CMOS image devices have residual 
visual noise and pixel sizes of around 
12 to 15 microns, as opposed to 7 to 9 
microns for CCDs. 


18 ELECTRONICS Australia, December 1997 














The new Olympus P-150E colour printer uses dye-sublimation technology and produces high 
quality prints with an image size of 109 x 82mm. It can also be connected directly to one of the 
company’s own digital still cameras, as well as to either Windows or Macintosh PCs. 

by JIM ROWE 


The new digital still cameras are great 
for capturing images for publication in 
magazines like EA, and also for taking 
shots which can be sent to the other side 
of the world via the internet. But soon 
after you get one, you also realise that 
many other potential uses depend on 
your being able to print their electronic 
images out on paper. 

With a suitable colour printer, in 
fact, your digital still camera can be 
used to produce prints almost as rapid¬ 
ly as a camera using ‘instant’ chem¬ 
istry — and certainly faster than using 
a traditional film camera and whizzing 
the film over to your local ‘one hour 
processing’ shop... 

But what kind of colour printer do you 
really need? Many of the inkjet models 

A sample print from the P-150E, 
reproduced actual size. The image 
concerned is a flash shot, and the 
cat’s face was a tad overexposed. 
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Olympus Camedia P-150E 

Another sample print, again repro¬ 
duced actual size. There’s very little 
evidence of jaggies’. 

that have become popular in recent years 
are not really up to the job, while the 
most of the fancy wax-transfer and dye- 
sublimation models that can deliver the 
desired print quality are far too expen¬ 
sive. Colour lasers tend to be even worse. 

Probably what’s needed, as far as most 
users are concerned, is a relatively small- 
format colour printer than can produce 
postcard sized ‘photographic’ glossy 
prints, but at an affordable price. If it could 
accept the image information straight 
from the camera, as an alternative to print¬ 
ing from a PC, that would be even better. 

Well known Japanese camera maker 
Olympus Optical must have realised this 
when they were developing their new 
range of Camedia digital cameras (see 
the Camedia C-800L review in our 
September issue), because their new P- 
150E printer fits the bill quite nicely. It 
prints high quality 109 x 82mm images 
on A6 size (141 x 100mm) sheets of spe¬ 
cial glossy paper, using the dye-sublima¬ 
tion thermal transfer technology previ¬ 
ously only used in high-end printers. 

According to the P-150E’s specification 
its printing resolution is only 148 x 148 
dots per inch, giving a total image resolu¬ 
tion of 640 x 480 dots. (The printer elec¬ 
tronically converts the image information 
into this format.) However the apparent 


resolution of the prints seems to be much 
higher than this — possibly as a result of 
the smoothing action of dye diffusion in 
the paper’s glossy gelatin coating. Printing 
a 1024 x 768 pixel image from an 
Olympus C-800L camera gave very nice 
‘photographic’ prints, where dots or ‘jag¬ 
gies’ were quite difficult to detect unless 
you used a magnifying glass. 

The printer actually uses only three 
colours: cyan (C), magenta (M) and yel¬ 
low (Y). There’s no separate black or 
‘K’ dye, as used in most colour printing; 
the blacks are synthesised by overprint¬ 
ing all three colours. You might expect 


that this would give rather wishy-washy 
blacks and greys, but in practice the 
prints look very natural indeed. 

The three colours are each rendered in 
256 levels — i.e., it gives 24-bit colour 
printing, with a theoretical capability of 
16.7 million colours. 

Of course one of the really nice fea¬ 
tures of the P-105E is that it has both ser¬ 
ial and parallel ports and can print direct¬ 
ly from one of the Olympus Camedia 
digital cameras, as well as from either a 
Windows or Macintosh PC. Printing 
from the cameras is via their built-in RS- 
232C serial port, and takes about 120 
seconds, while printing from a Windows 
PC is via the Centronics parallel port and 
typically takes only 80 seconds or so. 
Printing from a Mac is again via the ser¬ 
ial port, and can apparently take up to 
210 seconds. 

The printer itself is quite compact, 
measuring only 232 x 295 x 115mm and 
weighing around 3kg. There are two slots 
in the front, of which the upper one takes 
a small ‘cassette’ holding up to 25 blank 
sheets of glossy A6 paper. The lower slot 
is the exit slot for the prints, and is nor¬ 
mally fitted with a ribbed output shelf. 

The colour dyes are on a roll of plas¬ 
tic ribbon 98mm wide, which comes in 
its own cartridge. This slips into a com¬ 
partment on the side of the printer, and 
the ribbon gradually transfers to a take- 
up spindle in the same cartridge as 
images are printed. 

The ribbon has essentially large rec¬ 
tangles of each dye colour in cyclic 
order, and seems to move only in one 
direction. It’s described as ‘non-reuse- 
able’, and this does seem to be the case; 
when the cartridge supplied with the 



This final print shows the performance on blacks and greys. The subject was 
underlit on the right. 

20 ELECTRONICS Australia, December 1997 






Olympus P-150L printer 

A compact digital colour printer capa¬ 
ble of producing ‘photographic’ images 
on A6 size glossy paper. The three- 
colour (CMY) images have a potential 
16.7 million colours and a resolution of 
148dpi. 

Good points: Nice print quality, due 
to the use of dye-sublimation thermal 
transfer technology. Has both parallel 
and serial ports, for printing from both 
Windows and Macintosh PCs — and 
also directly from Olympus’ Camedia 
digital still cameras. 

Bad points: Not super fast. The prints 
will work out at around $1.70 each — a 
little pricey. 

RRP: Around $899, with the P-50E 
replacement paper/ribbon set around 
$85. 

Available: From digital camera spe¬ 
cialists. For your nearest dealer contact 
distributor R. Gunz (Photographic), 2/26- 
34 Dunning Avenue, Rosebery 2018; 
phone (02) 9935 6600 or fax (02) 
9935 6622. 


printer we were reviewing ‘ran out’ dur¬ 
ing our testing, we tried rewinding it a 
short distance manually to see if we 
could extract a few more prints. The P- 
105E certainly did its best, but the prints 
turned out to be superimposed with 
‘colour negatives’ of previous images... 

The dye ribbon cartridge is rated to pro¬ 
duce 50 prints. The printer is supplied 
complete with one cartridge and 25 sheets 
of the glossy A6 paper, with replacement 
cartridges available as part of the P-50E 
‘paper set’ — which contains 50 sheets of 
paper and a dye ribbon cartridge. 

in practice the printer is very easy to 
use. There are only two front panel con¬ 
trols, one the power On/Off button and the 
other a ‘Direct Print’ button which is used 
when you have the P-150E hooked up 
directly to a camera. (You select the image 
you want to print using the camera’s own 
controls.) A group of four LEDs indicates 
Power On, Ready/Printing, Ribbon or 
Paper End, and Error. 

From our experience with the sample P- 
150E, we found it capable of producing 
very acceptable prints, both directly from 
a C-800L camera and from a Windows 
PC. There were no complaints about the 
print quality, and while it isn’t overly fast, 
the printing time is fairly acceptable. 

The quoted price for the printer itself is 
around $899, which seems reasonable 
considering the print quality. However the 
P-50E paper/cartridge sets are priced at 
$85 each, so you’ll end up paying at least 
$1.70 per print — a bit steep, but I guess 
you’re paying for the convenience. ❖ 
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ELECTRONICS AUSTRALIA'S 
READER INFORMATION SERVICE 
COMPUTER BULLETIN BOARD 

As part of its service to readers, Electronics Australia operates a Reader 
Information Service Bulletin Board System (BBS). This makes available a 
wide range of useful information, for convenient access and rapid download¬ 
ing by readers equipped with a personal computer and modem. We know 
that a high proportion of our readers have these facilities, nowadays. 

Here’s an idea of what’s currently available on the BBS: 

• Software needed for recent PC-based EA construction projects 
. Index files for EA and ETI construction projects 

. Recent notes and errata, both published and as-yet unpublished 

• Useful public domain and ‘shareware’ software for electronics and amateur radio applica¬ 
tions. 

• General interest shareware utilities, such as the commonly-used compression and decom¬ 
pression utilities used for efficient storage and faster file transfer. 

• The ability to upload Letters to the Editor, and/or contributions to our Forum and 
Information Centre columns (send them as plain-text ASCII files, please) 

. An on-line ‘Discussion Forum’ facility, which allows readers to exchange useful technical 
information directly. 

The Electronics Australia Reader Information Service BBS is ANSI-compati¬ 
ble and is currently operational for virtually 24 hours each day, seven days a 
week, on (02) 9353 0627. Your modem can be set to any standard speed 
from 300 to 28,800b/s full duplex, with a data format of ‘8-N-1’ (eight data 
bits, no parity and one stop bit). 

So feel free to call up the Electronics Australia BBS, and take advantage of 
its facilities. Your only outlay will be the usual cost for a phone call... 
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INSIDE THE DUNGEON OF AN 
INTERNET SERVICE PROVIDER 


What really happens, when your computer calls up your chosen ‘ISP’ to link you into the Internet? 
What kind of equipment and systems does an Internet Service Provider need to have, to provide 
this service? Quite a few readers have asked these and similar questions — but finding the answers 
turned out to be difficult, because most ISPs are fairly secretive about what they’ve got. So we 
asked Tom Moffat to do a little sleuthing, on your behalf. Here’s what he was able to find out... 


by TOM MOFFAT 

Let’s go onto the Internet. You grab 
your mouse, click on an icon, and your 
modem starts making dialling noises. 
Soon you see a message saying ‘connect¬ 
ed’. But what are you connected to? 
Nothing, really, except your Internet 
Service Provider, or ISP. You have 
access to the Internet, but you are never 
connected to anything apart from the ISP. 

Not connected? What are you paying 
your money for, then? Who IS at the 
other end of that telephone line, and 
what are they doing? 

In this article we are going to explore 
what makes an ISP tick. A medium¬ 
sized ISP in Port Townsend, Washington 
— OlympusNet — has agreed to lie 
down on the operating table to be dis¬ 
sected. But before we can do that, we 
should look at the nature of the product 
OlympusNet handles — raw data. 

Data on the Internet, or most other 
computer networks for that matter, is sent 
and received as PACKETS, just like with 
the packet radio system used by radio 
amateurs (see EA , November 1992). 
Packets are simply chunks of data, any 
kind of data, being sent from one place to 
another over the Internet. They are like 
envelopes with letters inside; each enve¬ 
lope is marked with the recipient’s 
address, and the sender’s address, just 
like with good old Australia Post. 

Every ‘device’, anywhere in the world, 
which is connected to the Internet, has a 
unique Internet address. ‘Device’ usually 
means a computer, but it can also be a 
terminal server, or router, or any other 
component in the ISP’s box of tricks. The 
address is made up of four numbers 
between 0 and 255, separated by dots. 
We won’t go into the full addressing 
scheme here; just keep in mind that no 
two Internet addresses are alike — ever. 
Very Important Point: when your 
computer is ‘connected’ to the Internet, 
it is assigned its very own Internet 
address, and thus it becomes a PART of 
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Fig.2: OlympusNet’s home page.The photo was taken by Tom Moffat himself 
using his digital camera. 


the Internet itself. Although a permanent 
address is sometimes assigned to your 
computer (I had one when I was doing 
system administration), addresses are 
usually assigned only for the duration of 
one Internet session. Later on, some 
other user gets that same address. 

With that in mind, observe Fig. 1 
which is a raw data representation of 
one actual packet received by my com¬ 
puter. The computer was busy down¬ 
loading the OlympusNet home page, as 
shown in Fig.2. The actual data is 
shown in hexadecimal notation. It does 
not appear to be ASCII text; hex pairs 
starting with 4 or 5. So it’s probably part 
of the graphic heading, or perhaps that 
picture of the church. 

The first line of the packet contains 
the address of the sender 
(198.133.237.12), and the receiver 


(198.133.237.48), which was only 
assigned to me for that particular ses¬ 
sion. The top line shows that the packet 
is 512 bytes long, but there are only 472 
bytes of actual data, shown in the sec¬ 
ond line. This is because the first 40 
bytes of EVERY packet are devoted to 
the header , which contains address and 
other supervisory information. 

Just after that packet came through, 
another one followed, carrying the next 
472 bytes of picture information. And 
then another, and another. If the WWW 
page being accessed was 90KB long 
(not an uncommon size), it would take 
around 200 packets to do the job. If you 
are lucky, these keep streaming though, 
one after another. But more commonly 
you get a few packets, and wait, and 
some more packets, and wait, due to 
Internet congestion. The problem is that 
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OlympusNet owner Ned Shumann with a ‘rats nest’ of RS-232 cables and phone 
lines, behind some of the equipment racks. 


everyone else is trying to send and 
receive packets too. 

Note that you seldom have to remem¬ 
ber those messy numbers. Instead, 
Internet sites are named — if you want 
to go to Yahoo, you type 
www.yahoo.com (forgetting the http:// 
bit) and away you go. But as you do this, 
your computer reaches out to a Domain 
Name Server (DNS) which is simply a 
big ‘phone book’ that looks up a name 
and returns the corresponding number. 

When you first set up your Internet 
software you must specify the address 
of your intended DNS as a numeric 
address, because the software can’t very 
well look up a number for a name until 
it knows where the DNS itself is (or 
something like that...). A Domain Name 
Server is usually part of your ISP’s sys¬ 
tem, but some smaller ISP’s use another 
server’s DNS. It makes little difference. 

Now let’s look more closely at that 
Yahoo connection: You type 

www.yahoo.com, and the DNS converts 
that to a number. Your computer then 
starts firing off packets at Yahoo, demand¬ 
ing attention. Your computer displays a 
message such as ‘connecting to server...’. 

When Yahoo recognizes you, it 
begins squirting packets containing its 
home page toward your computer. You 
see the page developing on your screen, 
in fits and starts. Eventually it’s all 
there, and you admire it and think, ‘what 
should I do next?’. 

Very Important Point: While you’re 
sitting there thinking, Yahoo is already 
attending to someone else. Or hundreds 
of someone elses. You are not physical¬ 
ly connected to Yahoo; you simply have 
its home page on your screen. 


When you finally decide to click on 
something on the Yahoo page, you 
shoot off a packet to Yahoo, and it 
responds with a further string of packets 
containing the information you want — 
probably interspersed with packets for 
lots of other people. 

You get the right packets because they 
contain your very own Internet address. 
It is yours and yours alone, at least for 
the duration of that Internet session. 
And that explains how hundreds of peo¬ 
ple can be ‘connected’ to a site like 
Yahoo at the one time. Because nobody 
is really ‘connected’ at all... 


Inside the ISP 

Now that you understand the concept 
of packets, the rest of this stuff becomes 
easy. OlympusNet has kindly invited 
Electronics Australia readers into their 
underground computer centre, popularly 
known as ‘the Dungeon’. This is a rare 
event indeed, because ISP’s are normal¬ 
ly very secretive; they don’t like to let 
the opposition know what they’re up to. 
In fact EA was admitted only on the 
understanding that this article would not 
be published in the USA. 

Port Townsend is in earthquake coun¬ 
try, and the Dungeon is built with mas¬ 
sive concrete walls. The equipment is 
mounted in standard 19-inch relay 
racks, which are bolted to the walls so 
that the system doesn’t fall over, literal¬ 
ly, when the ground starts shaking. 
There are cable racks near the ceiling 
which carry the many interconnections 
between all the components. 

Fig.3 is a block diagram of the entire 
OlympusNet system. At the bottom of 
the diagram you’ll see that everything is 
closely allied with the local telephone 
exchange. Phone lines and data lines, 
and eventually some fibre-optics, all 
enter here to do their stuff with 
OlympusNet. 

On one wall of the Dungeon are sev- 

Fig. 1: The anatomy of an Internet data 
packet, as received by Tom’s comput¬ 
er when his browser was downloading 
the OlympusNet home page of Fig.2. 
It’s probably a block of graphics data. 


1 IP 198.133.237.12 ->198.133.237.49 len 512 prot 6 
184.9 80->1030 seq 000082E9 ack 000000A3 ACK wind 8496 data 472 
RCV[0021] 0000:45 00 01 EC 73 B1 00 00 3F 06 9F 11 C6 85 ED OC C6 85 ED 31 
RCV[0021] 0014:00 50 04 06 A5 65 29 70 6C D9 00 A3 50 19 21 30 AD 4D 00 00 
RCV[0021] 0028:50 03 62 7B F9 55 A3 62 22 36 D6 98 46 94 50 69 9D 45 74 81 
RCV[0021] 003C:52 91 5A B2 A9 95 92 6C 04 21 24 DB 4B CC 35 37 12 2F B4 68 
RCV[0021] 0050:32 89 9A 86 9C 54 9D 15 4B F0 40 C4 0A 3E A5 20 60 54 29 A4 
RCV[0021] 0064:80 C2 05 75 1A C5 80 03 44 3D B0 81 53 76 1A 55 41 05 78 22 
RCV[0021] 0078:AA C2 7B 29 08 C5 E8 06 2A A4 F0 1F 11 35 3C 51 93 45 20 B9 
RCV[0021] 008C:35 11 46 1F 2D 12 22 87 9F 15 56 A3 67 A2 26 E6 E9 20 A7 16 
RCV[0021] 00A0:A4 50 46 32 46 49 19 87 51 B2 7A 6A 70 78 05 97 97 AD A5 FI 
RCV[0021] 00B4:D7 C4 12 3A 2E 11 DA 6A 78 75 DA 21 41 9D 1A 54 6C 41 C5 56 
RCV[0021] 00C8:49 E5 5A 56 2A DB EC B2 6D 31 BB 6C B2 D3 56 69 11 41 48 14 
RCV[0021] 00DC:21 C3 07 1A 48 80 01 06 10 7C CO Cl 07 22 40 DA 42 0B 2B E0 
RCV[0021] 00F0.F9 29 02 7D 22 58 00 95 0A 28 A4 70 Cl 03 0D 38 E0 80 7C 16 
RCV[0021] 0104.E0 19 04 9E ID 58 80 82 53 15 3C 00 F0 05 FI 0D 8C 82 10 44 
RCV[0021] 0118:18 61 EE CO 04 33 6A 6E 0B 46 20 FI 51 61 49 B4 90 9E 0A 41 
RCV[0021] 012C:E8 C8 D7 62 9D DE E5 D7 62 9E B9 D6 97 40 23 BB C8 21 C9 4B 
RCV[0021] 0140:6E F6 91 63 9A 51 E6 98 62 4E 04 B7 5A AE 3B A2 56 5A B2 05 
RCV[0021] 0154:29 B2 19 95 4B 1E 6B 19 95 93 59 76 AC 6C 95 55 49 D7 44 54 
RCV[0021] 0168:52 44 51 A7 B2 85 02 12 B4 6B 4D 74 AC 45 14 71 B9 99 24 5E 
RCV[0021] 017C:78 21 8A 16 47 A0 BB Cl CO 7F EE 09 D4 80 E9 D5 60 04 0D 2D 
RCV[0021] 0190:70 80 01 07 1C 88 50 02 BA 7A 16 DA 2F CO 0D 58 40 F7 06 28 
RCV[0021] 01 A4:E0 9D 37 0A 02 D2 6D 41 10 42 1C 71 44 9E 46 6D B0 82 11 3C 
RCV[0021] 01 B8:2C 81 84 B9 2C E0 29 E0 80 14 68 A0 82 11 03 D5 F8 11 8D 04 
RCV[0021] 01CC:81 4C E2 62 A5 92 AC 18 5F 56 10 04 3A 8A 4B FF 05 EB AB 32 
RCV[0021] 01 E0:6A 36 90 5F 9D DD 6A 44 40 00 00 3B 
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INSIDE THE DUNGEON OF AN INTERNET SERVICE PROVIDER 



Fig.3: A block diagram of the 
OlympusNet installation, showing the 
kind of setup needed for a small to 
medium ISP. 


eral telephone line terminal cabinets, 
containing about 120 phone lines. 
Mounted in racks in front of the line 
cabinets (left side of photo) are several 
rack units containing 16 modems each. 
These are mostly made by US Robotics. 
Each modem has a phone line running 
over the cable rack and into the wall 
cabinet; there are lots of them and it’s a 
bit of a rat’s nest. 

At the digital side of each modem is an 
RS-232 port, just like on any ‘external’ 
modem you might buy at a computer 
shop. Mounted in the racks near the 
modems are several terminal servers, 
known as ‘Portmasters’, made by the 
Livingston company. Each modem is con¬ 
nected to an RS-232 port on a Portmaster. 
The Portmasters have 24 ports and the 
modem units have 16, so there are two ter¬ 
minal servers for every three banks of 16 
modems. (The block diagram only shows 
a few of these connectons.) 

Within the telephone exchange, all the 
ISP’s phone lines are set up in a ‘hunt 
sequence’. The ISP’s published access 
telephone number is assigned to the first 



phone line. If this is busy, the ‘hunt’ 
tries the next line, and if it too is busy, it 
goes on to the next, until it eventually 
finds a line which is not busy. If every 
ISP line is in use, the caller then gets a 
busy signal and connection is impossi¬ 
ble. This is a very rare occurrence with 
OlympusNet, for reasons which will be 
discussed later. 

Very Important Point: Although there 
are 24 ‘inputs’ to each terminal server, 
there is only one ‘output’, and this is an 
Ethernet connection. There is an 
Ethernet — a small local network — 
running all around the Dungeon, and 
every device of any importance is con¬ 
nected to the Ethernet, with each device 
having its own network address. The 
Ethernet, in turn, is connected to the 
Internet. So once you have access to the 
local Ethernet, the world is your oyster! 

You will notice on the block diagram 
a thing called a digital terminal server. 
This is a brand new device, not yet con¬ 
figured, which will bring in the new dig¬ 
ital phone lines from the telephone 
exchange. These lines do not use 
modems as such; the individual incom¬ 
ing phone numbers are multiplexed 
together on the telephone exchange end, 
and then transferred to the ISP by high- 
bandwidth T1 lines, described below. 
On the ISP end the digital circuits are 

The ‘Olympus ’ computer: a Hewlett- 
Packard 486 net server with 64MB of 
RAM and multiple hard disks, which 
is currently OlympusNet’s mail and 
ftp server, and also handles user 
authentication. 



OlympusNet currently has 48 incom¬ 
ing lines, connected to three banks of 
modems and two ‘Portmaster’ termi¬ 
nal servers. 

broken down into individual user con¬ 
nections again, where they are handled 
in much the same way as traditional 
analog lines. 

A typical call 

The terminal servers are really the 
‘front door’ into the ISP. They do all the 
initial dirty work, establishing who you 
are and ‘connecting’ you onto the Internet 
if you turn out to be legitimate. So let’s 
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follow the process as a user makes a 
phone call to get onto the Internet... 

Ring-ring! Somewhere along those 
many banks of modems, a red light 
flashes to signal an incoming call. You 
can see swarms of red lights glowing in 
the photo. The modem answers, and the 
computer user soon hears that raucous 
screeching sound as the modems on 
each end establish an appropriate con¬ 
nection speed, based on modem capabil¬ 
ities and phone line quality. 

At this stage the user is asked for a 
username and password. This request is 
coming from the terminal server; the 
incoming call is nowhere near a ‘proper 
computer' yet. The terminal server 
makes the incoming user wait while it 
reaches out across the Ethernet (only a 
few metres in this case) to a computer 
named Olympus, where it runs a pro¬ 
gram called Radius. 

Radius looks up the incoming user- 
name, and if it is legitimate it compares 
the incoming password against a stored 
list. If this checks out too, Radius sends 
a message back to the terminal server 
saying, ‘this guy is OK, let him onto the 
Internet’. And then Radius starts a 
timer, to run up your Internet bill. 

Meanwhile, back at the Portmaster, 
software looks at a bank of Internet 
addresses it has available, and assigns 
one to you (for this session). This 
address is relayed back to your comput¬ 
er, at which time you may see a message 
saying “my IP address is...” and then a 
numeric address. Now, your computer 
has its very own Internet address, and 
you are ONLINE! 

What next? The Olympus Ethernet is 
shown on the block diagram as a heavy 
line, connecting all the system compo¬ 
nents through a gadget called an Ethernet 
Switch. Normally an Ethernet network is 
just a big party line, with all devices 
throwing packets onto it in hopes of them 
reaching some destination. With all 
devices trying to talk at once, there will 
inevitably be some PACKET COLLI¬ 
SIONS, resulting in fatal injuries to both 
parties. Such packets must be sent again, 
slowing down the system. 

You will notice that in the 
OlympusNet system, every Ethernet link 
goes directly into the Ethernet switch, so 
nothing is allowed to talk directly with 
anything else. The Ethernet switch acts 
as kind of a traffic cop, allowing this 
traffic to pass and that traffic to pass in a 
fair and equitable manner. Without all 
those data prangs to put up with, every- 

The OlympusNet ‘Queets’ machine , 
which is currently its WWW server. 
Most of the black box is a bank of 
hard disk drives. 


thing moves much faster. 

The Ethernet eventually must connect 
to the Internet, and this is the responsi¬ 
bility of the router. The router connects 
with the Ethernet on one side, and meets 
the outside world on the other side. The 
connection to the telephone exchange is 
via digital T1 lines, which have a top 
speed of 1.54 megabits per second. (T1 
lines are known as El lines in 
Australia.) The T1 lines connect to the 
router though CSUs, which are essen¬ 
tially ‘T1 modems’. Nobody around 
here seems to know what CSU actually 
stands for. 

OlympusNet has two side-by-side T1 
connections to the Internet, via two larg¬ 
er ISP’s in Seattle: IXA and Northwest 
Nexus. It’s like an airplane with two 
engines. OlympusNet can stay on the air 
with only one of the T1 lines, but it flies 
much better and more reliably when 
both are working. 

Sometimes an ISP in a country area 
needs to provide local-call service to 
other communities which would incur 
trunk charges — a situation which 
Internet users find intolerable. So the 
ISP can establish a ‘satellite site’ in the 
remote area, as OlympusNet has done 
for Sequim, a town about 50km distant... 

A small building in Sequim contains 
about 80 incoming lines with a local 
Sequim phone number. These connect 
to the usual banks of modems and ter¬ 
minal servers, and then straight to a 
router and out through a T1 line to 
OlympusNet. Authentication for 
Sequim users is done by the Radius pro¬ 
gram in Port Townsend. (By the way, 
pronounce the town’s name ‘SKWIM’ 
and you will sound just like a local!) 




OiympusNet’s Ethernet switch (top) 
and Cisco 7500 router (bottom). It’s 
the latter which forms the actual link 
between the Olympus Ethernet and 
the Internet itself. 


Most OlympusNet users set their 
broswers to show the OlympusNet 
home page as soon as they log on. But 
some prefer to go straight to Yahoo 
every time, or Microsoft or Netscape or 
Opera if they haven’t bothered to set 
their home page to anything else. In this 
case their communication goes straight 
into the Dungeon through a terminal 
server, and out onto the Internet through 
the router, without any further involve¬ 
ment of the ISP. 

However, most people’s Internet ses¬ 
sions are a little more involved. As they 
log into the system, the OlympusNet 
home page appears. They may wish to 
look at the local weather forecast, and 
then check their e-mail, and then look 
for anything interesting on the news- 
groups, or perhaps download some soft¬ 
ware. These are auxiliary services pro¬ 
vided by the ISP, and they are usually 
more important to the user than just the 
ability to access the Internet. 

OlympusNet now has three whopper 
computers attached to the Ethernet, 
shown at the top of the block diagram. It 
seems to be traditional, by the way, to 
attach nice names to Internet devices. 
OiympusNet’s computers are named 
after nearby rivers (Hoh and Queets); 
they would probably be Parramatta and 
Hawkesbury if they lived in Sydney. 
Olympus is named after a mountain. 
Even the terminal servers carry names 
of trees (Elm, Fir, Ash). 

The three present computers are a far 


ELECTRONICS Australia, December 1997 


25 

























cry from the one beat-up machine called 
Elwha, which ran the whole show up 
until two years ago (See Moffat’s 
Madhouse, EA March 1997). Elwha was 
replaced by Olympus, a Hewlett- 
Packard net server with a 486 processor, 
64 megs of memory and multiple hard 
disks. This one machine carried the can 
for a further year, supplying services for 
World Wide Web, e-mail and news, as 
well as various log-on and housekeep¬ 
ing functions. 

Eventually the number of newsgroups 
grew to the extent that Olympus was 
bulging at the seams, so Hoh was 
installed. Hoh was dedicated almost 
entirely to newsgroups, while acting as a 
backup for some of the more important 
material on Olympus. 

The latest addition is Queets, a mas¬ 
sive machine still being commissioned 
as this is being written. Queets has a 
Pentium II processor, 136MB of memo¬ 
ry, and two banks of hard disks totally 
over 16 gigabytes. The World Wide 
Web server is being moved over to 
Queets, and once in place it will be 
expanded to offer some very advanced 
services to online businesses. 

All the OlympusNet computers are 
based on the Unix operating system, 
which many would see as a throwback 
to the eighties. So why Unix, in these 
days of modem server systems such as 
Windows NT? 

OlympusNet owner Ned Schumann 
says NT is fine for smaller networks, but 
Unix is ‘industrial strength’. As this is 
being written, the Olympus Hewlett- 
Packard machine is carrying the World 
Wide Web server, as well as Radius, 
and the mail server, and the FTP server, 
and trying to handle the requests for ser¬ 
vice from over 2000 customers. 

Olympus is obviously feeling a little 
stressed with this workload, which is 
why Queets became necessary. But 
Olympus is handling the job quite suc¬ 
cessfully. Ned Schumann says only Unix 
could cope with this kind of demand. 

Overall the company has about 200 
modems in Port Townsend and Sequim, 
to support 2000 users. It seems that with 
only one modem for every 10 users, the 
modems would be busy most of the time 
and many users couldn’t dial in. This is 
often the case with ISP’s which offer 
‘unlimited access’ with no connect-time 
constraints. Users log on and then stay 
there, sometimes all day. America Online 
faced a major disaster, and lawsuits, ear¬ 
lier this year when they switched over 
from timed to unlimited access, and users 
faced a sea of busy signals. 


Ned Schumann sitting in the Dungeon 
data domain. 

OlympusNet solved the problem by 
limiting each customer’s usage to 100 
hours a month, with further hours cost¬ 
ing 75 cents an hour. Most people never 
get near the 100 hour limit, but it does 
stop those who would log on and stay 
there indefinitely, turning a ‘public’ 
modem into their very own private line. 
The scheme works — busy signals are 
now unknown on OlympusNet. 

Who wants to be one? 

So who wants to be an ISP? 

On the surface, this sounds like an 
interesting business to be in. Where else 
could you start off with one computer 
and a few modems, and add more users, 
and more modems, and grow and grow 
and grow? OlympusNet has grown to 
the stage that the equipment in the 
Dungeon, and the Sequim site, is valued 
at around US$130,000. But the monthly 
costs to keep all this stuff running, as 
well as supporting a staff of around 10 
people, are about US$40,000. 

A lot of the money goes toward 
upgrading the system — things like pro¬ 
viding more and more modems and ter¬ 
minal servers as the OlympusNet mem¬ 
bership grows. Ned says the payroll 
component is fairly small, since staff 
wages are low (which I can testify to, 
having worked for OlympusNet). 

Ned says his wage is the lowest of all, 
which is probably true. What he doesn’t 
mention is that his work day usually 
starts around 5:00 in the morning and 
goes until midnight. He survives with 


- at the very heart of his subterranean 

occasional cat-naps on the floor of his 
office, and he follows Zen meditation 
techniques, which help keep him going... 

Writing on the wall 

Ned Schumann says the writing is on 
the wall for small to medium ISPs. In 
the USA at least, they are facing compe¬ 
tition from the big operators such as 
Netcom, and even from the telephone 
companies. 

So far OlympusNet is immune from 
competition from the big guys, mostly 
because Port Townsend is at the end of the 
road, and a trunk call is necessary to 
access the major services. But Ned feels 
that the local phone company, US West, is 
planning to set up its own Internet service 
before long. The big long distance carrier 
AT&T already operates a thriving Internet 
service, but you still have to pay trunk 
charges to access it from Port Townsend. 

So dial-up Internet users are the bread 
and butter for OlympusNet, for now. But 
Ned is planning for the future, supplying 
all kinds of fancy on-line services such 
as custom message boards and online 
databases-for-hire, for use of local busi¬ 
nesses. These things will sweeten the pot 
somewhat, for users who might other¬ 
wise go with US West or AT&T. 

As Ned says, “We are becoming a data 
company, a software company, not a 
connection company. It is a huge 
change.” And the current OlympusNet 
dialup operation is financing this change. 

Where will it end? Look out, Bill 
Gates! ❖ 
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MHcroGram Computers 




PS/2 Switch Box 

A manual push button 
switch box which switch¬ 
es a PS/2 keyboard, 
PS/2 mouse and VGA 
monitor between multiple 
computers. 

Cat. No. 12044 VGA Monitor/PS2 KB/Serial 4 Way $139 

Cat. No. 12045 VGA Monitor/PS2 KB/Serial 8 Way $239 

Cat. No. 12046 VGA Monitor/PS2 KB/Serial 12 Way $329 

You can also switch a standard keyboard, mouse and 
VGA monitor. 

Cat. No. 12047 VGA Monitor/Kb/Serial P/B 4 Way $129 

Cat. No. 12041 VGA Monitor/Kb/Serial Rotary Sw 4 Way $99 
Or switch just standard keyboard and monitor. 

Cat. No. 12031 Monitor/Kb Sw. box 4 Way $87 

Automatic Parallel Switch Box 

Connects 2 computers to 
1 printer and automatically 
switches according to 
requirements. No external^ 
power supply is required. 

All connectors are DB25 female. A four way model is 
also available 

Cat. No. 12013 Switch Box Parallel 2 to 1 Auto $26 

Cat. No. 12014 Switch Box Parallel 4 to 1 Auto $51 

Dual Exhaust Fan 

Dissipate heat and keep 
the computer cool with a 
dual exhaust fan. The 
fans are attached to a 
plenum to exhaust hot air 
from inside the computer. 
Cat. No. 8420 Exhaust Fan Dual $45 

Internal UPS & Power Supply 

It’s not just a UPS but 
also a 300W power 
supply. The UPS is 
actually built into a 
standard size power 
supply and the batteries and front panel occupy a 
5.25in drive bay. The UPS is rated at 500VA. Apart 
from power failure, the UPS also protects against over 
voltage, under voltage, overload and DC short circuit. 
Optional software provides for automatic shutdown. 

Cat. No. 8498 UPS/Power Supply Internal 500VA/300W $429 
Cat. No. 8499 UPS/ Power Supply Internal RUPS S’ware $99 

Web Excel 33600 bps Fax/Modem 

Access the Internet from home, do your banking or 
send faxes to friends and associates. This high speed 
33600 bps V34 class fax/modem comes bundled with 
SuperFax 6.0 software. Using almost any Windows- 
based application, any document can become a fax. 





Available in either external or internal models. 
Voice/fax/modem model also available. 

Cat. No. 10079 Fax/Modem 33.6 Web Excel External $140 
Cat. No. 10078 Fax/Modem 33.6 Web Excel Internal $120 
Cat. No. 10082 Fax/Modem/Voice 33.6 Web Excel Ext $150 
Cat. No. 10083 Fax/Modem/Voice 33.6 Web Excel Int $140 

Hi- Scan Bar Code Readers 

High resolution CCD 
scanners which fea¬ 
ture multi-interface 
communication with 
RS-232C, Wand and 
Keyboard Emulation 
in one unit. Simply release the RJ-45 jack to change 
cables! Offering optical performance with a minium 
resolution of 0.125 mm & maximum reading distance 
of 20 mm it is possible to read high-density, laminated 
& acrylic-covered bar codes. 

Cat. No. 8458 HI Scan Bar Code Reader KB Wedge $699 
Also available, Long Range CCD bar code scanners 
which offer variable width and depth of field. 

Cat. No. 8489 CCD Bar Code Scanner Long Range KB $439 
As well as our standard range. 

Cat. No.8196 CCD Bar Code Scanner KB Wedge 80mm $359 

Computer Security Kit 

No software required. A 
small keypad mounts in a 
3.5in bay which allows an 
access code to be entered. 

Two access codes distin¬ 
guish the level of user. The 
floppy drive is automatically 
locked when accessed by the second user. Keyboard 
& mouse may be locked/unlocked at any time. 

Cat. No. 8493 Security Kit Hardware Access Lock $89 

Industrial Control Cards 

We have a range of 
industrial control cards 
including relay I/O input, 
digital I/O and A/D - D/A 
cards. Call to discuss 
your requirements for 
your particular applica¬ 
tion. The ACL7125 is a basic digital I/O card for the 
ISA bus & provides 8 relay actuators and 8 opto-iso- 
lated digital inputs. The ACL8111 is a multi-function, 
high performance, & general purpose data acquisition 
card designed to combine all the functions, such as 
A/D, D/A, D/O & D/I in a single board. 

Cat. No. ACL7125 Relay Output & Opto Digital Input $229 
Cat. No. ACL8111 Data Acquisition Card $495 

Magnetic Card Reader - KB Wedge 

A bi-directional magnetic stripe reader designed to be 





used with IBM XT AT and PS/2 computers for credit 
authorization terminals, POS terminals, PC’s & bank¬ 
ing terminals. Requires no software modification, pro¬ 
gramming of I/O devices or additional power. 

Cat. No. 8045 Magnetic Card Reader - KB Wedge $365 

Compact Multimedia FM Radio Receiver 

A high quality FM stereo radio 
that simply plugs into a serial 
port while a stereo RCA cable 
connects to a sound card. An 
antenna also plugs into the 
unit. Fully clickable controls 
enable you to scan the fre¬ 
quencies from 87.5 to 108MHz, tune a particular sta¬ 
tion and name it as one of ten preset stations. 

Cat. No. 3304 Wizard Radio FM Radio Receiver • $79 

Serial Cards 

We have a large range of serial cards providing either 
1,2, 4 or 8 ports. Our most popular and versatile sin¬ 
gle, dual and four port cards feature high speed 16550 
UARTS, COM 1 to 8 and IRQ 3 to 15. 

Cat. No. 2297 1 Port RS232 16550 COM1-8, IRQ 3-15 $75 

Cat. No. 2239 2 Port RS232 16550 COM 1-8 IRQ 3-15 $99 

Cat. No. 2326 4 Port RS23216550 COM 1-8 IRQ 3-15 $295 

The dual port card is now available with 16650 UART 
chips with 32 byte FIFO buffers. 

Cat. No. 2333 Two Port 16650 Serial Card $149 

Ethernet Hub Card 5 Port UTP 

Mounts on the backplane of 
a computer but does not plug 
into a slot, it only connects to 
the power supply. No sepa¬ 
rate case & power supply 
means reduced costs, plus 
everything is neat & tidy. 

Cat. No. 11287 Ethernet Hub Card 5 Port UTP $89 

Hard Drive Cooling Fan 

Reduce the possibility of data 
loss due to your hard drive 
overheating with this innovative 
ventilation system. Dual fans 
will effectively dissipate heat 
from the HDD and lower the 
internal temperatures to 20~30°C. It requires no per¬ 
manent case alteration. 

Cat. No. 8564 Hard Drive Cooling Fan $49 

18 Key Keypad with Track 2 MCR 

An 18 key numeric keypad and a magnetic card reader 
in one compact unit! Connects via a 5 pin DIN 
connector & measures 180 (L) x 110 (W) x 39 (D) mm. 
Cat. No. 8502 18 Key Keypad with Track 2 MCR $429 
Cat. No. 8487 Kb Wedge 18-Key Keypad $129 




E & OE All prices include sales tax MICROGRAM 1297 

Come and visit our online catalogue & shop at www.mgram.com.au 


Phone: (02) 4389 8444 

Dealer Enquiries 
Welcome 
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Making ‘something from nothing’... 

One of the real pleasures to be had from vintage radio is identifying an old chassis with a mini¬ 
mum of clues, and then trying to rebuild it. This month’s story concerns just such a task, with a 
forlorn but interesting relic of the 1930’s. 



Fig.1: An overall view of the chassis of the ‘mystery set’, an Australian-made 
battery superhet of the mid 1930’s. It was in a rather sorry state... 


Recently an elderly and rather 
derelict chassis was presented to yours 
truly, because the donor didn’t have the 
heart to chuck it out, and thought that it 
may be of some use for the few remain¬ 
ing components to be salvaged. My 
first reaction was that yet another 
derelict chassis was needed about as 
much as the proverbial ‘hole in the 
head’, but graciously 1 accepted the gift 
and the chassis remained in the heap 
with the rest of the ‘waifs’ for several 
months, until it was necessary to 
scrounge for some component or other 
to effect a repair. 

Then 1 noticed that there was some¬ 
thing about the chassis that had an 
appeal. Perhaps it would be worth 
resurrecting, but first I would have to 
identify it... 

The only clues that could give any 
identification was a rather flourishing 
‘VR’ penned on the cardboard dial, the 
‘ARTS & P’ label on the back, an iden¬ 
tification mark k B17’ followed by a 
serial number, and the valve types sten¬ 
cilled onto the cabbage green coloured 
chassis. Most of these markings can be 
seen in the accompanying photographs. 

The valve types were types 32, 34, 
32, 20 and 19 — all battery valves. The 
last number ‘19’ also meant that it had 
push-pull output, because the 19 was a 
dual triode specifically made for push- 
pull class B audio output. This all dated 
the set at around 1934, and a five-valve 
battery set of this vintage with push- 
pull output could perhaps be a restor- 
able proposition, even though there 
was no cabinet. (There still isn’t!) 

Identifying it 

1 received considerable help in iden¬ 
tifying the chassis from Mr Daryl 
Kasch of Maryborough in Queensland, 
a member of the Historical Radio 
Society of Australia who has spent 


r 

TILBURY &: LEWIS PTY. LTD.. 
Wanparatta Rd., Richmond, Vic. 

J 5171. "VAN RUYTEN” Mod*! 
103. 5-valve superhet. 175 k/c, em¬ 
ploys 34 Mixer, 32 I.F., 34 Det. # 30 
Driver, 19 Class B Output. "A" bat¬ 
tery consumption 0.5 amp. at 2 volts 
from 40 A/H accumulator. "B” bat¬ 
tery drain 7 to 11 m/A from three 
45-volt triple capacity B batteries. 
Rola Permag. Speaker. Controls: 
Tuning, volume, battery switch. Piano 
finish console. £24/5/- (Vic. list), 
excluding batteries. 

Fig. 4: The small section of a listing 
of sets given in the July 27, 1934 
issue of Radio and Electrical 
Merchant, describing the Van 
Ruyten chassis manufactured by 
Melbourne firm Tilbury & Lewis. 


many hours photocopying practically 
everything that he can lay his hands on 
concerning radios of the pre-war peri¬ 
od. He also has in his files copies of 
Radio and Electrical Merchant , news¬ 
paper advertisements of the day and 
most of the files of the HRSA. 

For a very modest fee, Mr Kasch will 
offer to identify a chassis if he is pro¬ 
vided with whatever information the 
inquirer may possess. 

The information on my forlorn relic 
was despatched in due course, and a 
reply was eagerly anticipated. The 
reply came, but alas this particular 
chassis had defied his best efforts. 
However Mr Kasch did include some 
information from the Radio and 
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Electrical Merchant from 1934, giving 
a ‘Directory of Australian Battery 
Operated Radio Receivers’, and 
wished me luck. 

As the chassis had come from 
Wimmera district, there was perhaps a 
possibility that it may have been a set 
made under contract for the Victorian 
Railways (hence the ‘VR’), for use in 
the recreation areas of the fettlers’ huts 
or carriages — if indeed such a radio 
had ever existed. 

The information in the directory 
included the manufacturer, the model, 
a thumbnail technical description, the 
valve types, battery requirements and 
the list price, in VERY small type. 
Certain of the cabinets were illustrated. 
Not to be deterred, I decided to study 
all this information in case a match 
could be made and the identity of the 
chassis revealed... 

Eureka! 

Methodically I worked my way 
down the list, eventually reaching the 
T’s to find: Tilbury & Lewis Pty Ltd, 
and the brand name ‘Van Ruyten’. 
Here at last 1 found a description of the 
valve types which matched the 
orphaned chassis fairly well. At least 
the ‘ VR’ on the dial now had some sig¬ 
nificance. To obtain a circuit should 
now be a mere formality, surely. 

Not so. It appears that NO ‘Van 
Ruyten’ circuits were ever published 
— anywhere! Not only that, despite 
Van Ruyten sets appearing on the mar¬ 
ket with gusto in early 1934 and receiv¬ 
ing encouraging reviews (Fig.4), they 
disappeared just as quickly about three 
years later. A photo in Radio and 
Electrical Merchant for April 12th, 
1935 shows merely ‘part’ of the assem¬ 
bly line in Van Ruyten Margaret Street 
(Richmond), in a factory of no mean 
size. The assembly factory was sepa¬ 
rate again from the manufacturing 
plant, in which everything possible was 
made on site, including coils, trans¬ 
formers and chasses. 

Remaining problem 

What remained was a chassis with 
slightly conflicting valve types, a model 
number which was not evident or did 
not match the existing chassis mark¬ 
ings, and a complete void regarding the 
smaller components. A true ‘restora¬ 
tion’ was therefore out of the question. 

Perhaps, with some intelligent guess¬ 
work and using what was left, the chas¬ 
sis could be rebuilt to something 
approximating to the original. The 
intention is that at some future time a 
complete chassis might be unearthed. 


Fig.2: Visible in this closer view from 
the rear are the ‘Arts & P’ label and 
some of the other chassis markings 
—plus some of the rust and corrosion. 

with which the project can be compared 
and the necessary alterations made. 

Fortunately the dial, the coils and the 
IF transformers are intact. Otherwise, 
the project would be pure guesswork, 
with absolutely no semblance to the 
original. Also intact were the battery 
cables and the switch. The ‘A’ battery 
pair was there in a rather faded red and 
black, attached to the ends of two very 
rusty battery clips. The other cable 
contained six leads, one of which went 
to the second pole of the on-off switch. 
The other pole of the switch was con¬ 
nected to ‘A plus’. 

This is significant. Very likely, a pair 
of nine-volt ‘C’ batteries were used, 
across which was connected a resistive 
voltage divider, and this would need to 
be switched to prevent premature flat¬ 
tening of those batteries. This was stan¬ 
dard practice of the day. 

Now a few thoughts regarding the 
valves. In one description, it is stated 
that the mixer is a type 34, the IF 
amplifier a type 32 and the detector 
type 34. On the other hand the chassis 
markings are for a type 34 IF amp, a 
type 32 as detector and no clear mark¬ 
ing for the mixer. These markings are 
more likely to be correct. The type 34 
is a variable-mu type, and the type 32 
was designed as a bias detector/volt¬ 
age amplifier. 

The mixer could have been either 
type. The first assumption is that it 
would have been a type 32, which 
seemed to conform to other manufac¬ 
turers’ choice of a mixer-oscillator. 
The important thing is that this valve 
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VAN 

RUYTEN 

5 VALVE BATTERY SET 

Considerable progresi has been made 
by Tilbury 8C Lewis this season in estab¬ 
lishing the Van Ruyten radio throughout 
Australia. Much of their success has 
been due to the receivers which they 
have been manufacturing. To this line 
has now been added a TV battery re¬ 
ceiver which the trade should find an easy 
seller. 

Van Ruyten model 103 is a TV bat¬ 
tery superheterodyne of modern design, 
employing highly efficient output stage 
using type 19 valve. An undistorted out¬ 
put of l.T watts with an average *B' 
drain of only 7 milliamps is thus possible. 

The high sensitivity and selectivity neces¬ 
sary for country conditions is amply taken 
care of by a preselector stage in addition 
to an intermediate frequency of 17Tk.c. 
There are seven tuned circuits. 

The average battery consumption is .T 
amps at 2 volts and 7-11 milliamps at 
13T volts. Standard battery equipment 
consists of 2 volt 40 amp. hour accumula¬ 
tor and three 4T volt Triple capacity B 
Batteries Valves arc types 30, 32. 19 
and two 34. The receiver is fitted w t! 
a full size Rola permagnetie speaker, and 
is housed in an attractive walnut cabinet 
of pleasing design. At /24/T/O Victoria, 
and JE27/T/0 interstate, this set offers 
wonderful value. 

It has that extra gain in selectivity, 
and volume, that make it a superior pro¬ 
position for the country dealer. 

Tilbury & Lewis have great pleasure in 
offering this set to the trade, and will be 
pleased to supply folders upon request. 

Fig.5: Another item from the Radio & 
Electrical Merchant for 1934 , dis¬ 
cussing Van Ruyten receivers. 
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Fig.6: The complete ‘reconstructed’ circuit for the set, as discussed in the text. Hopefully it's quite close to the original, 
but there’s no easy way to confirm this at present. 


would operate with fixed bias for max¬ 
imum gain and oscillator stability. 

Front end & audio 

Because the coils are intact, together 
with the associated wiring, it is a fairly 
easy matter to trace out the front end. 
The IF is stated as 175kHz, hence the 
need for a pre-selector tuning arrange¬ 
ment. The oscillator is an ‘autodyne’ 
arrangement and the coil is wired for a 
‘filadyne’ oscillator. 

The audio end would have been a 


type 30 voltage amp transformer-cou¬ 
pled to a type 19 operating in class B 
push-pull. There was really no other 
way, at the time, to obtain the drive and 
coupling to a type 19 output valve. 

What about the screen voltages, 
grid bias and volume control scheme? 
In order to deduce the voltages it is 
necessary to refer to published valve 
data and use the clues provided by the 
manufacturer. Those clues are a ‘B’ 
battery consumption between seven 
and 11 mA, and the fact that the set 


was provided with three heavy duty 
45V batteries. This means that the 
mixer and IF amplifier could only 
draw 1.0 to 1.5mA each, the detector 
about 0.5mA, the audio driver 
between 2.0 and 2.5mA and the rest 
by the output valve under no-signal 
conditions. 

The valve data for a type 34 states 
that with a screen voltage of 67.5 volts, 
-3.0 volts grid bias and 135 volts on the 

(Continued on page 33) 


‘Valve s4udi& 

Valves new, NOS & vintage. 
Sockets books kitsets 
circuits information. 
Transformers chokes & 
used amps. Repairs & 
rebuilds. 

SSAE for information or 
$1 stamp for catalogue 

Valve Electronics 

Pty Ltd ACN 001944369 

(ex Vintage Wireless Radio Co.) 

239 Australia St Newtown 2042 
P/0 Box 467 Newtown 2042 
Ph 02 9557 2212 Fax 02 9516 3981 



Fig.3: There wasn’t a great deal left under the chassis, either. With no published 
circuits available, this presents quite a challenge in terms of restoration. 













































































































NEW BOOKS 



Radio Data System 

THE BROADCASTER’S GUIDE TO 
RDS, by Scott Wright. Published by 
Focal Press (Butterworth-Heinemann 
imprint), 1997. Soft covers, 235 x 
154mm, 208 pages. ISBN 0-240- 
80278-0. RRP $75. 

An introduction to the Radio Data 
System (also called the Radio Broadcast 
Data System, or RBDS) which has been 
widely adopted in both Europe and 
North America — and may perhaps end 
up here, eventually. In case you haven’t 
heard, it’s a system of using a subcarrier 
on FM broadcasts to convey streams of 
digital data, especially intended for 
mobile listeners: traffic information, sta¬ 
tion and programme ID, regional tuning 
information, time and date, emergency 
warnings and so on. Almost every FM 
broadcaster in Europe supports RDS, 
along with about 700 US stations. 

The author of this book is a recog¬ 
nised authority on RDS, and was in fact 
a pioneer in its development. He 
designed the first RDS receiver for 
Delco Electronics, and is currently 
Chairman of the US National Radio 
Systems Committee RBDS Subcom¬ 
mittee as well as a member of the ElA’s 
RDS Forum. He was therefore in an 
excellent position to write a sound and 
authoritative book on the subject, and 
seems to have done exactly that. 

It’s written for both technical and non¬ 
technical people, and seeks to give a bal¬ 
anced picture of the full potential of 
RDS — how it works, the benefits for 
listeners, the advantages for broadcast¬ 
ers and so on. At the same time there’s 
no shortage of technical detail for the 
interested technical reader. 


The style is pretty concise, but still 
quite accessible. For anyone wanting to 
get a good grounding in RDS, it would 
be an excellent choice. 

The review copy came from Butt¬ 
erworth-Heinemann Aust., of 22 Salmon 
Street, Port Melbourne 3207. (J.R.) 

Communications 

TECHNICIAN’S GUIDE TO ELEC¬ 
TRONIC COMMUNICATIONS, by 
Frederick L. Gould. Published by 
McGraw-Hill, 1997. Soft cover, 186 x 
234mm, 353 pages. ISBN 0-07- 
024537-1. RRP $59.95. 

According to the author, this book is 
written for communications technicians, 
not engineers. It assumes a basic knowl¬ 
edge of electronics and electrical theory, 
and has very little mathematics. Instead 
it has lots of illustrations and a non- 
mathematical explanation of the subject 
matter. The level would very likely also 
suit beginners in electronics who want 
to learn about basic communications. 

The first three chapters cover the his¬ 
tory of communications, basic compo¬ 
nents and their applications. 
Components described include the 
capacitor, inductor, transistor and the 
valve, which gets quite a bit of coverage 
in the book. The next chapter deals with 
transmitters, and covers AM, SSB and 
FM. There are only a few circuit dia¬ 
grams, but lots of block diagrams. 

Antennas and related theory are pre¬ 
sented next, followed by communica¬ 
tions receivers. As with transmitters, 
there are quite a lot of valve circuits, 
many of which seem rather out of date. 
The superhet AM receiver is the only 
receiver presented, but it is described in 
detail. Safety is given a complete chap¬ 


ter, and is followed by a chapter on gen¬ 
eral maintenance considerations and 
troubleshooting. Ship and shore installa¬ 
tions are discussed in Chapter 9, and the 
last chapter deals with today’s communi¬ 
cations systems, such as the mobile 
phone, personal pager, CB radio, Internet 
and so on. 

Being a US publication, the broadcast 
frequencies given in the book are specif¬ 
ic to the US, as are some of the commu¬ 
nications services that are described. In 
general, the book presents the basics of 
AM communications (with some refer¬ 
ence to FM) in an easy to read way, with 
numerous tables and diagrams (of vary¬ 
ing quality). 

The review copy came from McGraw- 
Hill, PO Box 239, Roseville 2069. (P.P.) 

SW listening 

SHORTWAVE LISTENER’S 

GUIDE, by Ian Poole. Published by 
Newnes (Butterworth-Heinemann 
imprint), 1997. Soft covers, 235 x 
155mm, 192 pages. ISBN 0-7506- 
2631-3. RRP $39.95. 

An up to date and informative intro¬ 
duction to the basic theory and practice 
of shortwave reception, for those who 
either want to engage in listening as a 
hobby, or need to do so as an adjunct to 
their work. Author Ian Poole is an expe¬ 
rienced electronics/radio engineer in the 
UK, who has also become well known 
as a contributing writer for a number of 
British electronics and radio magazines. 

In this book he has provided a highly 
readable introduction, which should be 
quite helpful even for people with very 
little existing background in radio tech¬ 
nicalities. There are 10 chapters in all, 
beginning with a look at radio waves 
and their propagation and progressing 
through receivers, aerials and ancillary 
equipment through to the practicalities 
of setting up a listening station and oper¬ 
ating it. There are also three appendices, 
with listings of ITU callsign prefixes, 
amateur radio prefixes and call areas. 

There are a reasonable number of pic¬ 
tures, diagrams and data tables to sup¬ 
port the text. All in all, then, it would 
make a good choice for anyone wanting 
to ‘get into’ shortwave listening. 

The review copy came from Butter¬ 
worth-Heinemann Aust., of 22 Salmon 
Street, Port Melbourne 3207. (J.R.) ❖ 
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High-performance MIDI music synthesiser: 


KING'S NS5R 


Offering a huge number of instrument voices in its 12MB of waveform memory, the Korg NS5R 
synth module features 64-note polyphony and the ability to function as a 32 channel multi-timbral 
tone generator. It also has 47 different digital effects, including chorus, reverb, delay, overdrive 
and rotary speaker. Put this together with enhanced General MIDI, GS/XG compatibility and the 
ability to expand even further using a Wave Blaster compatible daughter board, and you have a 
‘band in a box’ that’s very suitable for almost any kind of serious work. 


by JIM ROWE 

Korg’s NS5R Synthesiser Module 
uses the same PCM-sample based AI : 
synthesis system used in the company’s 
highly respected 01/W, X2/X3/X5 and 
i2/i3 Music Workstations, where the 
synth is combined with a keyboard and 
sequencer. Here you get just the main 
synthesiser engine in a compact (218 x 
242 x 45mm) but sturdy (1.8kg) box, 
suitable for connecting up to systems 
with computer-based sequencers and 
separate MIDI controllers. 

Although at first glance the NS5R 
may not look much different from a lot 
of the other half-rack ‘band in a box’ 
units that have appeared in the last few 
years, a closer look shows that it actual¬ 
ly offers plenty of features to lift it out 
of the general pack. For a start, the inter¬ 
nal 12MB program/patch ROM contains 
sampled waveforms for some 1049 dif¬ 
ferent instruments — starting with the 
full GM (General MIDI) level 1, and 
adding not only a full set of alternative 

32 


GM instruments but a huge number of 
other voices as well. As if that’s not 
enough, there’s also provision in RAM 
memory for another 128 user-pro¬ 
grammed voices. 

By the way, included in those 1049 
voices in ROM are 286 drum and per¬ 
cussion voices. 

Since the NS5R has 64-note polypho¬ 
ny, there’s also the option of making up 
‘combinations’ of multiple voices, for 
even more flexibility. In fact the ROM 
already contains 384 such preset combi¬ 
nations, along with 31 different ROM 
drum kits. A further 128 combinations 
can be programmed into the user RAM. 
Up to eight voices can be used in a com¬ 
bination, split using note-span or veloc¬ 
ity windows if desired. 

If all this still doesn’t provide enough 
flexibility, there’s also the option of 
adding a Wave Blaster compatible daugh¬ 
ter board, to add even more voices... 

All of this multi-timbral versatility is 


made available as a 32-channel tone 
generator, which can be driven directly 
from a keyboard or other MIDI con¬ 
troller, from a self-contained MIDI 
sequencer or from a computer. At the 
rear of the unit there’s MIDI IN, THRU 
and OUT connectors, but to make it eas¬ 
ier to drive the NS5R from computers, 
there’s also a mini-DIN connector 
which can be used to connect to the ser¬ 
ial ports of either IBM-compatible or 
Macintosh PCs. This requires a suitable 
cable, and installation of a matching 
software driver. 

Quite apart from the multiplicity of 
instrument sounds and combinations 
available, the NS5R also provides very 
powerful (digital) note-shaping/expres- 
sion/modulation and effects capabili¬ 
ties. Each channel has its own multi¬ 
parameter VDF (filtering) and VDA 
(amplifier) facilities, to control virtual¬ 
ly all aspects of note playing, and the 
output signals then pass through two 
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fully independent stereo digital effects 
units. These can easily be used to pro¬ 
vide effects such as reverb, delay, cho¬ 
rus, distortion and ‘rotary speaker’, as 
well as allowing placement of the 
effects. Effects unit parameters can be 
stored independently for each program 
and combination sound. 

In short, it’s a very powerful little 
music box indeed. And despite this 
power and flexibility, it’s also (relative¬ 
ly) easy to drive, thanks to a reasonably 
large bit-mapped and backlit LCD 
screen, on the front panel. This has a 
resolution of 144 x 40 pixels, and is 
reconfigured by the inbuilt microcon¬ 
troller to present a fairly friendly and 
intuitive ‘user interface’ in each operat¬ 
ing/programming mode. 

At you can see from the photo there’s 
a keypad of nine buttons, together with 
a rotary control used for selection 
between multiple choice options. 
Among the NS5R’s nice features are a 
‘Tone’ (test note) button to allow easy 
' monitoring of voices/combinations, and 
an adjacent ‘GM Map’ LED to confirm 
when the NS5R is in standard General 
MIDI map mode. There’s also a ‘Demo’ 
button which allows you to get the 
NS5R to play back one of its two inbuilt 
‘showoff pieces. 


Korg NS5R Synth Module 

A very powerful 64-note/32 channel 
GM-plus music synthesiser using 
Korg’s Al 2 PCM-sample technology. 
Comes with 1049 voices and 384 
voice combinations in 12MB of ROM, 
and room for another 128 user-pro¬ 
grammed voices in RAM. 

Good points: Provides both MIDI 
and RS-232C serial data interfaces, 
for computer work. Large backlit LCD 
display on front panel, two powerful 
DSP-based effects units inbuilt. 

Bad points: Fairly expensive; the 
case seems to get rather hot after the 
unit has been running for a while. 

RRP: $1499. 

Available: Distributed by Music 
Link, 42 Victoria Street, North 
Richmond 3121; phone (03) 
9429 9299, fax (03) 9427 0740. 

Trying it out 

We checked out the NS5R with two 
different MIDI controller keyboards, and 
also a couple of different computers — 
using my own little MIDI Breakout Box. 
We were thus able to give it quite a good 
workout, sampling a lot of its voices, 
combinations and effects facilities. I was 
also able to perform a few A/B compar¬ 


isons using my Kawai GMega synth 
box, with cabling and switching to com¬ 
pare the sounds when both boxes were 
playing the same MIDI files. 

Frankly the NS5R gave a very good 
account of itself, even when playing 
with the standard default GM map. The 
Grand Piano (01) voice was perhaps not 
quite as satisfying as the Kawai’s, but 
on the other hand the flute, reed and 
brass voices were exceptionally good. 
As an organ lover from way back, I also 
found the ChurchOrgl (20) voice sur¬ 
prisingly good. 

We found it quite easy to adjust basic 
parameters via the front-panel controls 
and display, although like many other 
units some of the more in-depth pro¬ 
gramming still seems to be fairly com¬ 
plex. Luckily the NS5R comes with 
sound editor programs for both 
Windows PCs and Macs, which should 
make many of these operations some¬ 
what easier to negotiate. 

All in all, we found the NS5R a very 
impressive synthesiser. It should cer¬ 
tainly be of great interest to anyone 
wanting a ‘more flexible and powerful’ 
synth box for serious computer-based 
music work, although at the price quot¬ 
ed it’s also at the upper end of the price 
range for such units. ❖ 



(Continued from page 30) 


plate, the valve draws a total of 3.8mA, 
which is in excess of the estimate stat¬ 
ed above. One certain way to reduce 
plate current is to reduce the screen 
voltage. Valve tests indicate that if the 
screen voltage is reduced to 40 - 50V, 
the anode current is reduced to just 
over 1mA. Similar results are obtained 
for the type 32, which draws even less 
plate current. 

It is not recommended practice to 
obtain the screen voltage for a single type 
32 from a series dropping resistor, 
because of the very small amount of 
screen current drawn. However, if a 
dropping resistor was used to drop the 
screen voltage for both a 32 and a type 34 
together, then that might be acceptable. 

The second assumption is, then, 
that the screen voltage for the mixer 
and IF amp is via a common screen 
resistor of about 75kQ. The screen 
voltage for the type 32 
detector/amplifier would most likely 
have been from a 45V tap on the HT 
batteries. The current consumption is 
negligible, and in practical terms 
would have no effect on flattening 
that particular battery from where the 


tap is taken. The correct bias for a 
type 32 operating as an anode-bend 
detector is to adjust it such that the 
anode current under no-signal condi¬ 
tions is 0.2mA. More on that later. 

As for the type 30 driver and type 19 
output, the data recommends that the 
type 30 operates with a plate voltage of 
135V and a grid bias of -9.0V. This 
would draw about enough anode cur¬ 
rent to meet the stated amount, so the 
fourth assumption is that the type 30 
bias is -9.0V. 

The type 19 output stage would need 
to operate at a bias of somewhere 
between -3.0 and -4.5V. The turns ratio 
of the input transformer from primary 
to each half-secondary is stated as 
2.66:1. The type 30 detector would 
need -4.5V bias, which could be taken 
from the same source as that for the 
output valve. 

The volume control would probably 
have been via a potentiometer varying 
the grid voltage to the type 34, within 
the range -3.0 to -18.0V. The grid volt¬ 
ages would largely be obtained by a 
voltage divider network across the ‘C’ 
battery, thereby requiring that battery 
to be switched. 

With a sprinkling of bypass capaci¬ 
tors, RF chokes and an anode load for 
the type 32 of a stated value of lOOkQ, 


a coupling capacitor and grid leak, we 
now have the complete reconstructed 
circuit as shown in Fig.6. 

The six battery leads, apart from the 
2.0 volt filament leads, are disposed of 
as (1) B+ 135V; (2) B+ 45V; (3) B-; 
(4) C+ (switched); (5) C- 9.0V; and (6) 
C- 18.0V. The drain on the C batteries 
has been calculated to be about 1mA. 
The values of the bypass capacitors 
have been assumed, in conformity with 
practices of the day. 

There we are! What seemed to be 
nothing more than a candidate for the 
trash can has been a source of pleasure, 
sleuthing out a rather unusual circuit. It 
also demonstrates that with a little dili¬ 
gence, it is possible to create some¬ 
thing out of virtually nothing. All that 
remains now is to see if the beastie 
actually works! As was previously stat¬ 
ed, this cannot be classed as a true 
‘restoration’ in that there is nothing 
with which to compare it. 

Mind you, if there’s anyone who has 
one of these sets and would be kind 
enough to draw out the original circuit, 
this would be greatly appreciated by 
the author — for obvious reasons. I 
don’t suppose anyone out there might 
have a surplus cabinet, as well? 

Oh well, it was worth a try! See you 
next month. ❖ 


ELECTRONICS Australia, December 1997 33 






READER INFO NO.6 


THE SERVICEMAN 

— M gg— i i i ■ . . ——fa 



Undoing the damage of a 
‘machete & pliers’ backyard repairer! 

The stories I have for you this month are certainly a bit different, with one of our contributors telling 
of his experiences in remote Irian Jaya trying to repair electronic equipment using very limited 
resources — and ‘competition’ with even less, augmented by a frightening lack of knowledge! We 
also have a tale about a ‘for sentimental reasons’ repair on an elderly radiogram, which gives a 
new meaning to the saying... 


This month’s column should perhaps 
have been called ‘Back when...’, since 
both contributors spend much of their 
time reminiscing about past events. But 
I think you’ll find them very interesting 
— I know 1 did. 

The first story comes from Kevin 
May, of Watsonia in Victoria. Kevin 
began his letter with some nice words 
about the magazine and this column in 
particular, then went on to write about 
his experiences in a jungle village in 
western New Guinea. If you think you 
have problems with customers and their 
‘Do-it-yourself efforts, read about what 
Kevin has to say on the subject... 

I would like to set down a few 
thoughts that may be of interest to your 
Serviceman, drawn from the seven 
years I spent in the village of Abepura, 
in Irian Jaya, working as a field lin¬ 
guist. I have often thought that I should 
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put them down in writing, and now I’ve 
actually started. fSee! It’s easy once 
you’ve begun to write, isn’t it? Ed.) 

Perhaps I should say at the outset 
that I was not trained as a service tech¬ 
nician, but rather as a power engineer. 
But having an interest in electronics 
led me to do what I could to help out 
people with faulty equipment. 

Many families in the jungle village 
where we lived had radio-cassette 
machines which had cost them a year’s 
income. However, they soon found that 
they could not fix their problems, 
although they did try. 

Before we went to the village in 1978, 
anyone with a fault in his radio would 
either take it to someone in town (two 
days ' walk away, or find the money for 
a taxi fare), or open it up himself and 
probe around. ‘Someone in town ' was 
often a man with a sign outside his 
ise saying he did repairs. 

I visited one of these people once, 
and noticed that his tools consisted of a 
pair of long-nosed pliers, a screwdriv¬ 
er and an old multimeter. There was no 
sign of soldering equipment. Broken 
connections were repaired with neatly- 
tied knots in the ends of the wires. 
Village people, being poor, couldn't 
afford to go to a better-equipped and 
therefore more expensive workshop. 

But if a man opened up the equipment 
himself, he used his only tool — a 
machete. Inserting the point carefully 
into the dividing line around the case, 
he would lever it apart. There would be 
a satisfying crack as the case came 
open, usually leaving behind no more 
than a little bit of plastic under the 
head of each recessed screw. 

Holding the case together again 
afterwards was simple — a strip or two 
cut from a discarded inner-tube could 
be stretched around the whole thing. 
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Having got it open, he could poke 
around and look for any broken wires 
to knot together (with or without 
removing the insulation!), or perhaps 
some ‘ loose' screws to tighten with the 
point of the machete. The results were 
totally predictable! 

Once I had set up my home in the vil¬ 
lage to begin language study, a con¬ 
stant stream of radio-cassettes were 
brought to me in this condition with the 
request “Could you fix it please? ’’ 

I had made a rule very early on: “If 
you have opened it yourself, I won't 
touch it!" I had neither the equipment 
nor the experience to realign grossly 
maladjusted RF or IF circuits, nor any 
circuit diagrams. But I did have a rea¬ 
sonable set of tools, a multimeter, AND 
a soldering iron. 

Often the problems in the sets I 
accepted were straightforward — a 
stretched or broken cassette drive belt, 
a broken dial cord, a wire broken off a 
record-playback head, or corrosion in 
the battery compartment. Such things 
could be easily fixed and people were 
so grateful. Unfortunately, some sets I 
just had to give back with an apology, 
which was always accepted. 

Backyard repair 

Once, and only once, I agreed to try 
and fix a machine that had been inter¬ 
fered with internally. It was a Philips 
cassette recorder. The owner simply 
said it had been working and then 
stopped — so it sounded like it would 
be something simple. 

I soon saw that ‘ repairs' had already 
been attempted by one of the back-yard 
merchants in town. It was incredible! 
Wires had been pulled off everywhere 
and just knotted together. Literally 
nothing worked... 

First I restored the connections to the 
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battery box and loudspeaker with a bit of 
solder. A quick check showed that if bat¬ 
tery voltage were applied direct to the 
motor it would run and the tape transport 
seemed OK mechanically. So far so good. 

But all the wires had been pulled off 
the record-playback switch and tied 
back on, any old how. I sent away for a 
copy of the circuit diagram. Then I 
could really make progress. 

Restoring all the wires to their prop¬ 
er places brought some life to the 
speaker, so evidently the amplifier was 
still working. But the motor wouldn't 
run when the tape control was switched 
on. This must have been the fault that 
had stopped it in the first place. 

The machine turned out to have an 
auto-stop function, controlled by a seg¬ 
mented disc under one tape spindle. A 
square wave voltage was picked up by 
two tiny, gold-plated contacts running 
on the disc. While the spindle 
turned, this voltage was ampli¬ 
fied and used to hold off the 
auto-stop mechanism. When 
the square wave stopped, nor¬ 
mally due to the tape running 
out, the system shut down the 
motor. 

Careful inspection showed 
that the tiny contacts, and the 
disc they ran on, were simply 
worn out. 1 sent away for parts, 
and in time they arrived and 
were duly fitted. Lo and behold, 
a tape recorder working again! 

A bit of a clean up and it was 
back to a very grateful owner. 

But what a mess had been 
made of the machine, in a 
mindless and fruitless search 
for the problem. I counted a 
total of 21 faults created by the 
alleged 'repairer . Total time 
to fix it, including waiting for 
diagrams and parts, was four 
months. You can guess why 1 
never took on another job like 
that! 

There are many hazards to 
electrical equipment in the 
tropics, and I don't just mean 
dampness, mould, and corrosion. I 
have had to remove cockroaches 
caught in mechanisms, and lizard eggs 
in light fittings. I have straightened out 
a cassette recorder's sliding controls 
after a coconut fell on them. 

Termites make nests in things, anten¬ 
na wires are for rats to chew through, 
or for ants to march along into the 
house, or for fruit-bats to hang from. 
We had a dipole antenna for our 5MHz 
radio link to the office, and one night 
someone's pet cockatoo chewed 


through the co-ax. 

‘A pint’s a pound’ 

Some of our American colleagues 
had a special tape recorder designed to 
assist language learning, using an end¬ 
less tape loop in a special auxilliary 
cassette. They were made by Canon 
and designated 'Repeat-corders'. 

Over a period of about a year, four 
couples each arrived with one of these 
machines and one by one they came to 
me because they wouldn't work in 
Abepura. They had plugged them in to 
the mains and nothing worked. “What 
could we have done?" they asked. 

The machines were fitted with 
American-style plugs with wo parallel 
flat pins, for which the shops had plenty 
of cheap adaptors to the local two-round- 
pin sockets. After all, electricity the world 
around comes at 11OV 60Hz, doesn't it? 


(Several times 1 have heard an 
American rhyme saying il A pint's a 
pound the world around" — which 
works well if the world's boundaries 
coincide with the coasts of the USA, 
and you are inside it! Imperial pints — 
remember them? — were widely used 
in the rest of the world and weighed 1 - 
114 pounds, not one pound.) 

Unlike the version of the recorder 
sold in Australia, which had a 240V 
mains option fitted, the American ver¬ 
sion had a transformer for 110V only, 


with no tappings. And the supply in 
Abepura was 220V at 50Hz. 

Fortunately in each case only the 
transformer primary failed, without 
taking the electronics with it. 

1 made a standard modification for 
them with a local replacement trans¬ 
former (with 220/110V tappings) and a 
voltage changeover switch squeezed 
into a corner of the case. Then when the 
owners moved on to where supply was 
110V, the machines could still be used. 

And here's another hazard I didn't 
anticipate. One enterprising lad in the 
village wanted to use up the last bit of 
energy in some old batteries. Normally 
they get a little more use from them by 
warming them by the fire for a while, 
but what then? Why, use more of them 
to increase the available voltage! 

The lad in question got a piece of 
bamboo into which he put no less than 
eleven batteries, with wires 
held to each end by the 
inevitable rubber bands, and 
tied to the contacts in his 
radio's battery compartment. 

Even with depleted batteries 
the voltage was way over the 
nominal 6V for the machine! 
But somehow the transistors in 
it survived, perhaps because of 
the high internal resistance of 
the battery string. 

Finally, I'd like to relate 
what was one of the most sim¬ 
ple but intriguing puzzles I 
faced there. It's not electronic 
but electro/mechanical, and it 
presents a story that might be 
of some interest. 

There was a guesthouse in 
town with eight upstairs bed¬ 
rooms, each provided with an 
overhead fan. The fans all 
came from one batch, 
installed when the guesthouse 
was built a year before we 
arrived. All worked normally 
except the one in room 8, 
which ran so slowly it was 
quite ineffective. 

The guesthouse manager, a 
former TV serviceman from the USA, 
had tried everything to get this fan 
working. He had replaced the con¬ 
troller and the motor, but to no avail. 
He even tried putting the fan into room 
7 next door, and there it worked per¬ 
fectly. He suspected there was some 
peculiarity in the wiring of room 8, so 
when I arrived, I was quickly asked to 
have a look at it. 

I tried swapping first the controller 
from room 7, and then the motor, but the 
result was the same. Whatever worked 
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well in room 7 would run slow in room 
8 — and there was no difference in the 
way the rooms were wired. Now I don’t 
believe in ghosts, but my faith was being 
shaken. What was going on? There had 
to be a logical explanation for it. 

Then the penny dropped. In order to 
swap the fans around, we first had to 
remove the blades then take down the 
motor and carry it next door. But we 
were putting the same blades back in 
each room. After all, they were identi¬ 
cal, exactly the same size. Or were they ? 

Placing one blade from each room 
on a table in the dining room, as a 
makeshift plane surface, I measured the 
angle of set on each blade. There was a 
difference, but it amounted to less than 
two degrees! 

It appeared insignificant, but it was¬ 
n’t. A quick swap of the blade sets made 
the fan in room 7 run slow, and that in 
room 8 become normal. Apparently one 
blade set was made for a higher-pow¬ 
ered motor, and had become mixed up 
with those for the motors we had. We 
obtained a set of the correct blades and 
the problem was solved... 

We had been looking at the electrical 
aspect of the situation, which is hardly 
surprising, but it took our attention 
away from mechanical matters. And 
only by careful measurement could we 
distinguish between the blades. In 
every other respect they were identical 
— size, weight, shape, and finish. 

But what a difference that couple of 
degrees made to their performance! 
The torque needed to turn the ones with 
the higher angle was rather more than 
the motor was able to provide, so the 
fan could never reach its proper speed. 

Well, over the years we have used 
stories from a number of remote loca¬ 
tions, but Kevin’s tale must be from the 
most primitive of them all. Imagine — 
trying to repair a radio cassette with a 
machete! And no soldering iron. 

I knew that people in remote jungle 
villages owned and valued their radio 
sets. And from time to time those 
radios must need servicing. I had just 
never given a thought to how that ser¬ 
vice might be delivered. Now Kevin 
has filled in the details. Thanks, Kevin. 

Labour of love 

And now to a story from closer to 
home. 

I have often mentioned items being 
repaired for ‘sentimental’ reasons, but I 
have never before seen those reasons 
spelled out in such heart-warming detail 


as in our next story. It comes from Keith 
Walters, of Schofields in NSW. 

In fact, the servicing part of this tale 
could have been told in 50 words — 
whereas Keith goes on for nearer 2000 
words! But all those extra words paint 
valuable background, to a human inter¬ 
est story unlike any we have used in 
this column before. 

Here’s what Keith has to say... 

Occasionally we are all asked to try 
to resurrect an old electronic appliance 
for sentimental, rather than economic 
reasons. In most cases the average ser¬ 
viceman will try to demur, politely (or 
otherwise), since this sort of job can 
easily turn into an expensive, unprof¬ 
itable and ultimately futile exercise. 

Unfortunately, this has become very 
much a knee-jerk reaction, to the point 
where the average sen 1 iceman won’t 
even consider looking at the appliance in 
question. They tend to see only its *scrap 
metal’ value, losing sight of any emo¬ 
tional attachment that may be involved. 

Needless to say, all this was prompt¬ 
ed by a recent personal experience. 

A few months ago I was married and 
in the preliminaries to the wedding, I 
spent quite a bit of time at my future 
mother-in-law’s home. As is the usual 
fate of we technical people, I was kept 
fairly busy for a time fixing up the assort¬ 
ed crook TVs, radio cassettes, dodgy 
light fittings etc that people accumulate. 

Anyway, at one point the conversation 
came round to my penchant for ‘ kerb- 
side shopping for discarded TV sets, 
and my future sister-in-law had a sud¬ 
den thought: Could I keep an eye out for 
an old record player which might have a 
stylus for her Mum’s stereogram? 

I had actually seen the appliance in 
question, but had never taken much 
notice of it. It was a Precedent ‘ Three-In- 
One’ with a valve monochrome TV and a 
solid-state radiogram with the ubiqui¬ 
tous BSR record changer. A beautiful 
piece of furniture, but it had fallen into 
disuse with the coming of colour TV. 

“I don’t have to scrounge one”, I 
said, after examining the ceramic pick¬ 
up cartridge. ‘7 can get you a new one 
for about six bucks!” 

The W.E.S. Components catalogue 
has a whole page devoted to stylii — 
most costing under $10. They even 
have an ‘ LP/78’ model that fits many of 
the popular ceramic cartridges. (And a 
good range of cartridges, too). 

This was met by a baffled silence. It 
turned out that they’d been assured by 
more that one TV repairman that there 


was no possibility of fixing the thing; 
tape decks and CD players were so 
cheap these days that it was ridiculous 
to spend money on an old clunker like 
that, etc etc. 

Which I suppose is a fair enough com¬ 
ment, if the music you want to listen to is 
available on CD or tape. Unfortunately 
this isn’t always the case... 

I duly ordered the stylus and fitted it 
on my next trip up there. The turntable 
had seized up from the years of idle¬ 
ness, but a few drops of sewing 
machine oil sorted that out. 

A bit of work with a Scotch-Brite pad 
on the rubber idler wheel to restore its 
grip and it was up and running, for the 
first time in about 15 years. 

(Just for fun, I also got the TV section 
going by replacing the 6AL3 damper 
diode. It works amazingly well, consid¬ 
ering it’s about 30 years old)! 

Meanwhile my fiance and her mother 
were busily dragging out an enormous 
collection of 78 records. A quick wipe 
with Mr Sheen (great for quietening noisy 
old records) and they were playing as 
well as they ever did. And what an amaz¬ 
ing change they made to the old lady! 

Brought her out 

Her English isn’t all that good and 
we hadn’t really talked much about her 
personal history. The old records 
seemed to bring her out of her shell. 

She was born in the Ukraine and had 
been taken from there by the Germans 
in the early 1940s to work on their 
farms — virtually as slave labour. Life 
was veiy hard but as she said, at least 
they weren’t being shot at. 

When the war ended she and a Polish 
man she’d married spent some years in 
a refugee camp. With their homelands 
devastated, all contact lost with their 
relatives and two young children to 
consider, they decided their only option 
was to emigrate. 

Canada was the preferred choice, but 
it had a long waiting list. Nobody knew 
anything about Australia but you didn’t 
have to wait to go there, so after a night¬ 
mare succession of overcrowded ships 
and refugee camps, they eventually 
arrived at the holding centre in Greta, 
north of Sydney, with virtually nothing 
more than the clothes they stood in. 

The conditions there would probably 
seem primitive now, but after what 
they’d been through, they seemed posi¬ 
tively luxurious! 

To pay for their passage, all her hus¬ 
band had to do was to work on a 
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Government specified job for two 
years, which must have left him won¬ 
dering what the catch was! (The fact 
was that after the war there was a 
severe shortage of manpower and 
indented migrant labour was the 
Government’s way of getting essential 
work done.) They moved to what was 
then the small country town of 
Riverstone (now a suburb of Greater 
Sydney), where she found a part-time 
job in the local meat works. 

What has all this got to do with the 
record player? Well, you have to 
understand the isolation these people 
felt. There weren’t many Polish peo¬ 
ple in the area and no Russians. At 
the time Australia was firmly in the 
grip of the ‘ Reds-Under-the-Bed’ 
mentality, so mother pretended to be 
Polish as well. 

After years of war and near-staiwa- 
tion they had little understanding of the 
relatively easy-going lifestyle enjoyed 
by most Australians. They had no con¬ 
cept of credit or mortgages — they 
thought the only way to own a house 
was to save up and buy it. Which they 
did, first living in a rented house with 
two other families until they’d saved up 
enough to buy a piece of land and put a 
garage on it, then living there until 
their house was built! 

They kept chooks and a vegetable 
garden and they largely lived off that, 
supplemented by canned ‘ seconds’ 
from the meatworks. 

Eventually more migrants arrived 
and a small Polish community formed. 
By this time they decided they could 
afford a few luxuries. Dad found a 
music shop in the city which sold Polish 
dance records, so they invested in a 
radiogram (which also had short-wave 
bands, so they could listen to broad¬ 
casts from 'home’). 

My wife still cringes at the memory of 
it all. They used to have these weekend- 
long parties: tables groaning under 
tons of garlicky-cheesy food and end¬ 
less varieties of continental sausage, 
all washed down with large amounts of 
red wine. 

None of this would rate a second 
glance in this ‘multicultural’ era, but it 
was regarded with extreme suspicion 
by the beer-swilling *meat-and-three- 
veg Australians of the time. 

And of course there were the never- 
ending records with Dad, after he’d had 
a few glasses, dragging the nearest 
unfortunate female up and down the 
narrow hallway in an improvised polka 
or Viennese Waltz. Or he and his friends 
singing along until the wee hours. 

Things went well for them after that, 


and when their children grew up and had 
families of their own, between them they 
bought some land on the north coast and 
built the house my mother-in-law is liv¬ 
ing in now. Her husband was offered 
early retirement, so they were able to 
buy out their children’s shares in the 
house and move up there permanently. 

Sadly, his years of toil in a cement 
products factory yielded a harsh 
reward. He died shortly after his 65th 
birthday of lung cancer, from the 
decades of inhaling asbestos dust. 

In his last few months they’d wanted 
to make some tapes of the old records, 
to give him something to listen to dur¬ 
ing his long spells in hospital. But 
they’d been given the impression it 
wasn’t possible. Obviously if they’d 
pursued the matter something could 
have been done, but they weren’t to 
know that... 



Now coming back to the present, I 
agreed that making a tape would be the 
most obvious approach. Technically, 
this presented some interesting prob¬ 
lems. The stereogram actually had a 
DIN socket with ‘tape in and out’ con¬ 
nections, and I was able to make up a 
patch lead for a ‘ghetto blaster’ with 
RCA line inputs. 

The audio sounded fine on the cas¬ 
sette recorder’s speakers when I was 
recording, but on playback the music 
was barely audible — buried well down 
in a lot of hiss and noise. I can only sur¬ 
mise that high frequency noise compo¬ 
nents from the ceramic cartridge were 
upsetting the recorder’s AGC system. 


In the end I found I could get far better 
results by just using the recorder’s 
inbuilt microphone in front of the 
speaker. 

On a subsequent trip I took up a hifi 
deck with manual controls, as well as a 
proper 78 stylus, which gave far better 
results. Nevertheless, the family was 
thrilled with my first efforts. 

So if there’s an emotional attachment 
to an old recording, the memories will 
shine through the scratches, the surface 
noise and lack of audio bandwidth. 

By the way, you could tell which were 
the old man’s favourites — they were the 
ones almost completely worn out! 
Interestingly, there were a few tracks 
that they rarely played, and honestly, on 
those it was hard to pick them as old 78s! 

I can appreciate that this sort of job 
may not be regarded as appropriate for 
a full-time serviceman. (Although I must 
say, my mother-in-law was perfectly 
willing to pay.) Nevertheless, old turnta¬ 
bles often aren’t all that hard to fix, and 
it’s just the sort of thing an enthusiastic 
amateur could cope with without risk of 
getting into too much trouble. 

Maybe you can find something in a 
council cleanup that can be pressed 
into service. They say vinyl’s making a 
comeback anyway! 

Whether you do it for a few dollars or 
just a couple of home-made apple pies 
is up to you. For me it was enough that, 
just for a moment, the old lady was 
back in that narrow smoky hallway 
doing the polka with her *old man’, as 
she always called him... 

Recently I pulled off another miracle 
for the same family — transferring 
some old super-8 home movies to 
video. But that’s another story! 

Keith, that was probably the most 
rewarding story I have ever presented 
here. As I mentioned earlier, 
‘Sentimental Reasons’ often seems 
insufficient excuse to undertake a 
repair job. But once we know the full 
story behind the sentiment, it takes on a 
whole new meaning. 

As a matter of interest, I recently 
attended a party to celebrate the 82nd 
birthday of the father of a younger col¬ 
league. The old man wasn’t taking 
much interest in the proceedings, until 
three of us got his old (Precedent) radi¬ 
ogram going again and began playing 
some of his 40-year-old 78s. It really 
made the old chap sit up again. 

Incidentally, we didn’t have any 
machine oil for the turntable spindle — 
so we used a drop of olive oil, from the 
salad dressing! 

Thanks Keith, and may your mother- 
in-law long enjoy her music. ❖ 
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30BIT FLATBED SCANNER 


PRICE BREAKTHROUi 
AFFORDABLE!! H 


The first truly compact 
4800 dpi flatbed 
scanner 

Measures only 375 x 270 x 
70mm 

•30 bit colour flatbed scanner 
•Full A4 single pass scanning 
•No warm up time 

•600 x 300 dpi optical 
resolution 

•Maximum resolution 4800 dpi 

•Parallel port connection with 
pass-through 




XI9925 


30 BIT COLOUR 
SINGLE-PASS 

Software: -Adobe PhotoDeluxe -Xerox 
TextBridge OCR -Scanner Driver -On¬ 
line guide 

Content Includes: -Power adaptor 
•Printer cable *User guide 


•> V V , 


5-15V0LT HIGH CURRENT 

REGULATED DC POWER SUPPLY 

Designed for use in laboratories and service areas where j 
a regulated, low noise 13.8v DC source is required to j 
power mobile equipment Typical applications include j 
the powering of Commercial, Amateur, and CB j 
transceivers from a 230-240V AC outlet 

• Up to I3AMP max. (at 15V) • Includes 
Voltage and Current metering • Overload 
protected • Solid construction • High heavy 
duty components for high duty<ycle operation 

• 145 x 150 x 320mm (W.H.D.) • 12 month 
warranty 

Input: 230-240V AC 50Hz Metering: 

Rated DC Output: DC volts - 0 to 15V nominal 

Adjustable from 3V to 15V nominal DC amps - 0 to 20A nominal 




3 piece system in a separate plywood cabinet. 
Subwoofer (175 x 300 x 330mm) for a 
powerful deep base response and 2-piece plastic 
satellites (108 x 110 x 175mm). 3 channel amplifier 
with built-in high-pass electronic crossover provides 
high-fidelity sound. Volume, subwoofer level controls 
for convenient level adjustment. Surround sound 
switch that greatly enhances game sound effects. 


Cl 0245 




JVC RECORDABLE DRIVE 

4XSPEED READ AND 2XSPEED WRITE CD-ROM WRITER 
Contents: 

• JVC recordable drive 

• Adaptec SCSI-2 controller 

• 2 x blank Creative Pacific 
Media (Gold CD) 

• EZ CD Professional - 

software on CD __ 

vssrsw*. 

multimedia 
CDS 


$779 

TAX INC 


GIVE YOUR CHILDREN 
THE POWER TO EXPAND 
THEIR HORIZONS... 

• An indispendable tool for on-line 
education and self-expression 

• Power computing with Intel® 
Pentium™ 200MHz MMX CPU- 
capable of handling today's most 
demanding applications or 
entertainment software 

• Let your child's imagination run wild 
with MS Publisher- A publication 
layout package that add fun & 
professionalism, be it a newsletter, 
home project or business documents, 
flyers or brochures 

•Intel® Pentium’" 200MHz MMX CPU 
•512K Cache M.B.*3.2 Gig H.D.D.* 32mb 
EDO RAM -*24x speed CD ROM Drive *4 
MEG Diamond Stealth 3D PRO Virge Chipset 
Card *56.6K bps Int Modem *15* Digital 
Mon - 1280 x 1024 0.28mm D.P. ‘Magnetic 
Shielded Speakers 240Watt PMP0 
•Genuine SB Vibra 16-bit Sound Card 'Mini 
Tower Case & 200W PS • MS Mouse • Mouse 
Pad ‘Joystick • Win 95 104 keyboard *Win 
95 on CD • VET Anti-Virus ‘BONUS FREE CD 
SOFTWARE TITLES: For Windows 95- 
Microsoft Publisher 97/ Word 97/ Works 97 
& Bookshelf 96/97 *100 MB FREE 
SHAREWARE GAMES. 

4 YEAR PARTS & LABOUR WARRANTY 


$1395 


$2195 


20 HOURS FREE 

INTERNET ACCESS- 

conditions apply 

ADD ON OPTIONS: 

• Epson Stylus 400 Colour Inkjet 

Printer-add.$349 

• Okipage 4W Windows Page 

Printer-add.$379 

MANUFACTURER’S WARRANTY APPLY 
TO MONITOR, PRINTER & MODEM 


CHEAP KEYBOAR 

• This Keyboard is AT* compatible! 

• 12 dedicated function keys 

• Enlarged "Return” and "Shift keys. 

• Position feel keys 

• Low profile design, DIN standdard 

• Separate Numeric and Cursor control 
keypads 

101 KEYBOARD -CAT No. XI2022 


SWITCH BOXES 



DATA TRANSFER SWITCH 
2 WAY DB25 PIN SWITCHBOX 

1 in & 2 out or 2 in & 1 out DB25 Female Socket 

X19120 . $10.95 

SWITCHBOX RS232 4 WAY 

X19125 . $29.95 

2 WAY CENTRONICS 

2 into 1 or 1 into 2 Female Centronics Socket 

X19130 .$24.95 

4 WAY CENTRONICS 

4 into 1 or 1 into 4 Female Centronics Socket 

X19136.$34.95 

RS232 2X2 CHANGE OVER SWITCH 

2 in 2 out DB25 Female Socket 

X19140.$29.95 

CENTRONICS 2X2 CHANGE OVER 
SWITCH 

2 in 2 out 36 pin Female Centronics 

X19145.$29.00 

2 WAY BNC 

2 into 1 or 1 into 2 BNC Female Socket 

X19190.$29.95 

2 WAY MINI DIN 8 PIN 

1 into 2 or 2 into 1 Female 8 pin Mini Din Socket 

X19192 .$29.95 


ie 

ie 

T€ 


*ie 

ie 

ie 



9 PIN SWITCHBOXES 
DB9-5 PIN DIN 

(FOR rn. CGA, EGA) 1 into 2 or 2 into 1 DB9. 
9 Pin Connector & 5 pin Din Sockets. 

X19180 .$29.95 

4 WAY DB 5 PIN DIN 

1 into 4 or 4 into 1 DB9. 9 Pin Connector & 5 
Pin Din Sockets. 

X19182 .$34.95 

VGA & KEYBOARD SWITCH BOXES 

4 WAY VGA SWITCHBOX 

1 into 4 or 4 into 1 DB9/15 High Density 

Sockets XI9177.$34.95 

2 WAY VGA + KEYBOARD 

1 into 2 or 2 into 1.15 Pin High Density Socket. 

X19185 .$32.95 

4 WAY VGA + KEYBOARD 

1 into 4 or 4 into 1. DB9/15 High Density 
Sockets & 5 Pin Din Sockets. 

X19186 .$44.95 

2 WAY SWITCHBOX 

1 into 2 or 2 into 1 XI9170... $24.95 

4 WAY SWITCHBOX 
1 into 4 or 4 into 1 X19175$29.95 

All nine pin switchboxes are fitted with sockets 
on the back. 
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l PTY 

ESTABLISHED 

SINCE 1977 

Eton- 5 HOTLINE . 
Si-800 33 5757 1 

A.C.N. 005 428 437 

Am MAIL ORDER LOCAL CALLS: (03) 9543 7877 . 

latest cpu price rm w mvrTTmrmimmrim* 


CARDS FOR SERIOUSLY FANATICAL GAMES PLAYERS! 
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pEDO Memory ^ 

Ultimate 3D/2D Graphics 

- gameplay will never be the same again! Incredible "real" 3D sensations! 
It s the closest you'll ever get to own a VR system and its better too! 

•CardRenditon Verite chipset ‘4 MB EDO DRAM ‘LCD shutter glasses included 
•Spatializer 3D stereo post-processor *5 accelerated games, including MDK: ‘Mission 
Laguna Beach (works with the glasses!) ‘Indy Car Racing ‘Descent 2 ‘Whiplash 3D & 
Quake Shareware Version 



Ultimate 3D-0nty Game Accelerator. Smooth 3D graphics 
rendering and filtering with gorgeous graphical detail 

•3Dfx Voodoo Graphics chipset *4 MB texture memory ‘2 MB frame buffer ‘TV-Out for 
big-screen gaming ‘Easy pass-through installation 


TRUE 128-BIT POWER FOR 
NCREDIBLE 20. 30 8 

diamond Viper V330 


True 128-bit Multimedia - Accelerate your entire system 
for more business productivity and gameplay. 

-Fast and wide pipeline for blazing 2D graphics, 
unparalleled 3D animation and advanced video playback 

-NVIDIA'S RIVIA 128 integrated controller 
• NVIDIA RIVA 128, True 128 bit *4MB 100MHZ SGRAM 
•Maximum Dot Rate 230MHz ‘Drivers for WIN95, DirectX 5.0, 
including Direct3D, Open GL for WindowsNT 4.0, DOS 5.0 + ‘DVD 
Ready ‘Maximum Resolution 1600x 1200 @85Hz (256Kcolours) 


rire QL 



Diamond Multimedia's Premium 2D/3D 
Performance for Professional Graphics. Create 
dynamic multimedia presentations, advanced 3D 
models, sophiscated web graphics or texture rich 
worlds with maximized power. A graphic 
accelertor that delivers professional quality 2D/ 
3D performance for power-hungry applications. 


AMD K6-200Mhz.$475 

AMD K6-233Mhz .$595 

MOTHERBOARDS/CPU DEALS 

CPU_CPU ONLY M.B. INCL | 

6x86-200P.$169 . $295 


PENTIUM l66Mhz MMX .... $289 
PENTIUM 200Mhz MMX ... $399 
PENTIUM 233Mhz MMX .... $695 

PENTIUM II 233Mhz .$ 999 

PENTIUM II 266Mhz $ 1299 

PENTIUM II 300Mhz $ 1495 

AVAILABLE ON ORDER AT OUR STORES OR BY MAIL ORDER 


COMPUTER CARDS - HUGE RANGE!! 


CAT NO. DESCRIPTIONS. ^ W ^.PRICE 

XI8075 IMeg 16bit VGA.VA JjM .$159 

XI8004 IDE/SPG. $39 

XI8005 High Speed I/O.$59.95 

XI7068 SCSI Controller Adaptor AHA-1520B.$179 

XI8165 16bit ETHERNET RJ45 + BNC.$49 

XI5810 Ethernet 5-port 10 base T hub.$99 

XI5814 Ethernet HUB 10 base T Connector (8 RJ45 Effective) $179 
XI5816 Ethernet HUB 16 base T Connector (14 RJ45 Effective) $349 
XI5818 Ethernet HUB 20 base T Connector (19 RJ45 Effective)$369 

XI8228 Printer Lpt123 Card 16-Bit NEW! .$49 

XI8232 Printer 2-Port Slot Lpt123 Card 16-Bit NEW! .$69 

XI8017 Printer Slot Lpt 1 Card.$19.95 

XI8141 High Speed Serial Card 1-Port 16550 .$49.95 

XI8041 High Speed Serial Card 2-Port 16550AFN.$59.95 

XI8143 High Speed Serial Card 4-Port 16550AFN.$189 

C14260 SMART GAMES Cont.$39.95 

XI8171 Ethernet Intel PnP BNC/RJ45 16-bit.$169 

♦Ethernet III Rev B Coax (BNC, AUI).$199 

XI7394 OEM SBIaster PnP Vibra 16 without IDE interface.$89 

XI7456 OEM SBLaster AWE64.$179 

XI7250 ESS 16 Bit Sound Card.$39 | 

SB OEM products do not have manual or connection cables 

* AVAILABLE TO ORDER 


XI8003 ENHANCED VESA MULTI I/O 
XI8050 VESA IDE ENHANCED MULTI I/O- PROMISE TECH 
XI8100 VESA VGA CARD. 


.. $49 
$129 
$149 


XI 7900 PCI 1M VGA TRIDENT 9440 ....^ Ml T V..... $59 

XI81 78 PCI IDE CONTROLLER.$59.95 

X18238 New PCI 1M TRIDENT 64-BIT MPEG/VIDEO . $89 
XI8240 New PCI 1M TRIDENT 3D TV-OUT MV685... $109 
X18244 New PCI 2M TRIDENT 3D TV-OUT MV685 ... $129 

XI8212 PCI MGA MILLENNIUM 2MB WRAM.$319 

X18214 PCI MGA MILLENNIUM 4MB WRAM.$429 

XI8216 PCI MGA MILLENNIUM 8MB WRAM.$629 

XI8278 New PCI Millennium II 220 MHz 4MEG WRAM.$469 

XI8280 New PCI Millennium II 250 MHz 4MEG WRAM.$529 

XI8282 New PCI Millennium II 250 MHz 8MEGWRAM.$719 

XI8230 New Mystique 2MEG 3D Business Software bundle .. $249 
XI8272 New Mystique 2MEG 3D Games Software bundle.$269 


XI8234 New Mystique 4MEG 3D Business Software bundle .. $295 

X182 74 New Mystiq ue 4MEG 3 D Games Software bundle.$325 

XI8246 New Matrox Rainbow Runner# - Daughterboard $495 


XI8206 PCI VGA DIAMOND STEALTH IMEG 


lughtert 

DRAM. 



Outstanding Windows NT Acceleration 
Superior 2D/3D for Graphics Intensive Applications 
Advanced tools for CAD/CAM and Digital Content 
Creation 

Optimized OpenGL, Direct3D and HEIDE® Acceleration 
Excellent Windows 95 Perfromance 
Software included: 

- COSMO Software's COSMO Player 2.0 

- Caligari Truespace 3 SE 

- Diamond's AutoCAD 2D & 3D Productivity 
Utilities: Big Focus & 3D Win 


109 

XI 8222 New OEM Diamond Stealth 3D Video 2MEG Non-upg . $139 
XI 8218 New OEM Diamond Stealth 3D Video 2MEG Upg to 4MB$ 149 

XI 8226 New OEM Diamond Stealth 3D Video 4MEG DRAM. $1 79 

XI 8250 New Diamond Monster 3D 4MEG EDO DRAM . $395 
XI 8221 New PCI 2 MEG S3 VI RGE 2D/3D ACCELERATOR... $59 

XI 8260 New PCI ET6000 2 MEG. $89 

XI 8264 New PCI ET6000 4 MEG.$119 

XI 8292 New Diamond Stealth FIRE GL 1000 Pro 8MEG DRAM $595 

XI8 1 83 PCI VGA CIRRUS LOGIC 5430 IMEG. $59 

X18210 2MB WRAM GrafixStar 700 Video. $499 

XI 7073 PCI SCSI MASTER ADAPTEC 2940. $379 

XI8220 PCI BUSTER MULTIMEDIA TV /CAPTURE. $499 

XI7077 New PCI ULTRA WIDE SCSI ADAPTEC 2943 .$569 

XI8510 PCI Ethernet BNC/RJ45. $59 

•AVAILABLE TO ORDER Daughterboard for Millennium II or Mystique I 


GET UP TO APPROX 70% FASTER 
SPEED-W/TH 56.6R TECU/VOIOGY 


T&OveSV 

VOICE DAT/VFAX MODEM 
A complete office solution 
enabling state of the art 
communications. 

•Full duplex speakerphone •Simultaneous'VbTce & Data 
(SVD) modem ‘Full featured smart answerphone 
• Microsoft Internet Explorer for Internet surfing and Web 
site construction. Full duplex speakerphone- or hands free 
telephone allows all the function of a telephone to be 
incorporated into your PC. Simultaneous Voice & Data 
(SVD) Communications allows you to send data file to 
another person and simultaneously view and discuss the 
contents and also edit it while online and view the changes 
as it happens! Wave SP features smart answerphone 
functions such as ‘Multiple password protected mailboxes 
•Voicemail messages that can be accessed remotely by 
phone or cellular phone ‘Ability to alert your pager 

56.6K External X19082 . $329 
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CAT Description .R.R.P 

K10005 SOLAR VOLTAGE REGULATOR.$13.95 

K10040 ETI 480 50W AMP.$27.95 

K10045 ETI 480 100W AMP.$34.95 

K10050 ETI 480 POWER SUPPLY.$28.95 

K10070 BALANCED INPUT DIFFERENTIAL PREAMP.$19.95 

K10075 FLOAT NICAD CHARGER.$14.95 

K10080 TRANSISTOR TESTER.$22.95 

K10095 2 TONE ALARM.$9.95 

K10100 1.5V TO 9V DC CONVERTER.$11.95 

K10105 3 DIGIT COUNTER.$22.95 

K10110 ELECTRIC FENCE.$23.95 

K10120 TV PATTERN GENERATOR.$94.95 

K10130 DISCO LIGHTS.$173 45 

K10125 UNIVERSAL POWER SUPPLY.$12.95 

K10135 LED SCANNER.$17.95 

K10140 LOW FUEL INDICATOR FOR CAR.$11.95 

K10145 SCREECHER CAR ALARM.$36.95 

K10150 12/24V LIGHT CHASER.$21.95 

K10155 LOW VOLTAGE CUTOUT FOR CAR /BOAT.$22.95 

K10160 THERMOSTATIC SWITCH FOR RADIATOR FANS.$31.95 

K10165 I/O ADAPTOR FOR PC's.$59.95 

K10166 240VAC TRIAC TRIGGER (SHORT FORM).$59.95 

K10167 240VAC TRIAC TRIGGER (FULL FORM) .$109.95 

K10170 INPUT BUFFER & RELAY DRIVER.$34.95 

K10175 LOW COST SIQ TRACER/AMP.$69.95 

K10180 STEREO FM TRANSMITTER.$33.95 

K10200 IN CIRCUIT TRANSISTOR TESTER.$14.95 

K10205 VHF POWERMATCH.$88.95 

K10215 TEMPERATURE PROBE FOR MULTIMETERS.$19.95 

K10225 18V/ 1AMP BENCH TOP POWER SUPPLY.$79.95 

K10270 ACTIVE DIRECT INJECTION (Dl) UNIT FOR STAGE... $37.45 

K10275 QUAD "Dl" BOX FOR STAGE AND STUDIO .$69.95 

K10295 LOW OHMS METER. $29.95 

K10300 TEMPERATURE ADAPTOR.$24.95 

K10310 IGNITION KILLER.$22 95 

K10315 HEADPHONE AMPLIFIER.$34.95 

K10325 50W AUDIO AMPLIFIER.$54.95 

E10325 PCB 50W AUDIO AMPLIFIER TDA1514A .$19.95 

K10330 RS232 FOR COMMODORE 64.$24.95 

K10335 RGB TO PAL ENCODER MODULE.$49.95 

K10340 CAMCORDER MIXER .$29.95 

K10350 "IMPROVED" REMOTE CONTROLLER EXTENDER.$56.45 

K10355 HIGH ENERGY IGNITION.$49.95 

K10360 LOUDSPEAKER PROTECTOR.$29.95 


PLEASE SEND ALL MAIL ORDERS TO: MAIL ORDER DEPT, ROD IRVING ELECTRONICS PTY. LTD., 
LOCKED BAG 620, ROSEBANK MDC, CLAYTON SOUTH, VIC 3169. 


K10370 PORT. 12V LEAD ACID BATTERY CHARGER.$27.95 

K10375 15W 12-240V INVERTER .$49.95 

K10380 1 GHz DIGITAL FREQUENCY COUNTER.$147.95 

K10382 HI RES MODULATOR FOR K10380 .$11.95 

K10395 16-SECOND MESSAGE RECORDER .$65.95 

K10400 WOOFER STOPPER.$55.95 

K10405 COLOUR VIDEO FADER.$32.95 

K10415 PC-CONTROLLED EPROM PROGRAMMER .$99.95 

K10430 REMOTE CONTROL ELECT. COCKROACH.$69.95 

K10440 HIGH EFFICIENCY FLUORO INVERTER KIT.$49.95 

K10445 IMPROVED DECODER FOR ACS SIGNALS.$19.95 

K10450 A SIMPLE LOW VOLTAGE SPEED CONTROLLER.$13.95 

K10455 PRINTER STATUS INDICATOR FOR PRINTERS.$65.95 

K10465 LOW COST 25W AMPLIFIER MODULE.$18.95 

K10460 VERSATILE 40V /3A LAB POWER SUPPLY.$165.95 

K10470 CHAMP 0.5 WATT AMPLIFIER. $9.95 

K10475 90 SECOND MESSAGE HOLDER .$97.95 

K10476 75 SECOND MESSAGE HOLDER .$93.95 

K10480 CONTROL STEPPER MOTORS WITH YOUR PC..$65.95 

K10485 EGO TESTER KIT. $19.95 

K10490 LOW COST MIDI BREAK-OUT BOX.$32.95 

K10505 SIMPLE LED CHASER .$19.95 

K10510 LEVEL CROSSING DETECTOR FOR MODEL RAILWAYS ... $29.95 

K10515 SOUNDS & LIGHTS FOR LEVa CROSSING.$34.95 

K10520 AN IMPROVED DSO ADAPTOR FOR PC'S.$158.95 

K10530 L/NOISE UNI. STEREO PREAMP.$19.95 

K10535 LIGHT & SOUND TRIGGER.$41.95 

K10540 50W AUDIO AMPLIFIER.$37.50 

K10550 FAST CHARGER FOR NICAD .$42.95 

K10555 DUAL ELECTRONIC DICE.$24.95 

K10560 DIGITAL VOLTMETER FOR CARS.$39.95 

K10565 DIGITAL TACHOMETER FOR CARS.$49.95 

K10570 COOLANT LEVEL ALARM.$29.95 

K10575 STEAM TRAINWHISTLE & DIESEL HORN SIMULATOR .. $22.45 

K10580 BUDGET PRICED TEMPERATURE CONTROL.$39.95 

K10595 NICAD ZAPPER.$29.95 

K10600 GO/NO-GO CRYSTAL CHECKER.$18.95 

K10605 CHAMP PRE-AMP.$8.95 

K10610 MINIVOX VOICE OPERATED RELAY.$13.95 

K10620 AUTO DISCHARGER FOR NICAD BATTERY PACKS.$27.95 

K10635 BEGINNER'S VARIABLE POWER SUPPLY.$39.95 

K10645 3-SPOT LOW DISTORTION SINEWAVE OSCILLATOR ... $49.95 

K10645 3-SPOT LOW DISTORTION SINEWAVE OSCILLATOR ... $49.95 

K10650 A BUDGET PRICED "SHOESTRING" STEREO AMP.$99.95 

K10665 A PHOTOGRAPHIC TIMER FOR DARKROOMS.$64.95 


VERSATILE LOW 

VOLTAGE ADAPTOR 

This little project is just the shot for 
those occasions where a low-voltage 
regulated DC source is needed from a 
small package. Based on a robust but 
low-cost regulator 1C, the adaptor uses 
push-on jumper links to preset the 
output voltage between 3v and 15V, 
and depending on the heatsink you use, 
can deliver an output current of up to 
1.5 amps. You can use it 
to power external 
peripherals from a PC, or 
to run a personal CD 
playeF from a car's 
cigarette lighter socket. 

EA Aug'9 1 




A "NO FRILLS" 
ACTIVE ANTENNA 

Designed purely for use with the 
popular 49 to 13 metres 
shortwave bands, and does 
away with a lot of excessive 
circuitry. The result is a cheap, 
low cost antenna that gives good 
performances using only a short 
whip antenna 


PHONE CONTROLLED 

REMOTE POWER SWITCH 

When connected to a modem, this 
low-cost project will activate its 
240V AC outlet when a pre¬ 
determined number of rings occur 
on the phone line. Dubbed the 
Remote Power-up, it's ideal for 
communication sessions between 
PCs where the remote "host" is 
normally off- a far more secure 
way to leave an unattended PC 
and its valuable data. The unit has 
an automatic or manual shut-off 
feature, is easy to build common 
off-the-shelf parts, and can be 
used for a range of other remote 
power control tasks. Jumper box 
is included. EA JUN'97 


LOW COST SIMPLE 
WAVEFORM GENERATOR 

This compact unit produces both 
square and triangle waves over the 
frequency range from 100Hz to 20KHz. 
Build it and use it to test audio 
amplifiers, filters, tone decoders and 
digital circuits. 

SC Jut '97 



K10670 ECONOMY SURROUND SOUND DECODER .S59.S 

K10675 LOW COST TRANSISTOR TESTER/MOSFET.$29 £ 

K10680 PC DRIVEN ELECTROCARDIOGRAM.$29.5 

K10685 IMPROVED FLEXITIMER MK2.$22.5 

K10690 LED BATTERY VOLTAGE INDICATOR.$9.9 

K10695 JACOB'S LADDER DISPLAY (Without Coil).$29.9 

K10696 JACOB'S LADDER DISPLAY (With Coil).$59 S 

K10700 FAST CHARGER FOR NICAD BATTERIES.$118.9 

K10705 MODEL TRAIN CONTROL WITH SIMULATED INERTIA.$34.4 

K10710 A MIXTURE DISPLAY FOR FUEL INJECTED CARS.$15.9 

K10720 ENGINE IMMOBILISER.$33.9 

K10725 LOW COST FIVE BAND EQUALISER.$32.9 

K10730 SHORT FORM Low Cost Micro-Based ESR & Low OHMS Meter $44.9 

K10735 PC DRIVEN EGO SENSOR ANALYSER.$39.4 

K10740 SMART DUAL 12V BATTERY CONTROLLER.$49.9 

K10755 LOW COST RF TEST OSCILLATOR.S139.C 

K10760 STROBOSCOPIC TUNER...$47 9 

K10765 HIGH VOLTAGE INSULATION TESTER .$69 9 

K10770 STEAM WHISTLE FOR MODEL BOATS & TRAINS.$27.9 

K10775 BUILD A LOW OHMS TESTER FOR YOUR DMM.$39.9 

K10780 LOW COST POCKET SAMPLER .$32.9 

K10795 AUDIO/VIDEO TRANSMITTER .$68.4 

K10796 AUDIO/VIDEO RECEIVER. $70.9 

K10800 INFRA-RED STEREO AUDIO LINK..$130 4 

K10805 POCKET SIZED "MINIOSC" AUDIO OSCILLATOR.$45.2 

K10810 HIGH ISOLATION CURRENT ADAPTOR.$59.9 

K10815 #HIGH PERFORMANCE PLAYMASTER PREAMP.$291.9 

K10816 #SHORT FORM.$188 9 

K10820'PC-DRIVEN ARBITRARY & FUNCTION GENERATOR.$162.2 

K10825 AUDIBLE ALARM FOR CRITICAL CAR SYSTEM.$18.9 

K10830 INTERIOR LIGHT DELAY FOR VEHICLES.$8.4 

K10835 TRAFFIC LIGHTS FOR AN INTERSECTION.$18.9 

K10840 MANUAL CONTROL CIRCUIT FOR A STEPPER MOTOR.$23.7 

K10845 PHONE CONTROLLED REMOTE POWER SWITCH.$64.9 

K10850 POINT CONTROLLER FOR MODEL RAILWAY.$11 7 

K10855 LOW COST WAVEFORM GENERATOR.$21 2 

K10860 VERSATILE LOW VOLTAGE ADAPTOR.$8 4 

K10865' AUDIO FREQUENCY SHIFTER SHORT FORM.$82.4 

K10870 THE MINISTROBE USING THE WHITE LED.$24.4 

K10875'TRANSCUTANEOUS ELECTRICAL STIMULATION.$71.9 

K10880 ADDRESSABLE CARD FOR DRIVING ONE STEPPER.$40.9 

K10890 A FLEXIBLE CARD FOR PCs .$87.9 

K10900 - 5-DIGIT TACHOMETER.$106 4 

K10910'FLICKERING FLAME. $20 7 

* AVAILABLE SOON 


POINT CONTROLLER 
FOR MODEL RAILWAY 

Most model railway enthusiasts operate | 
their points with a twin solenoid 
connected to a 15V supply. However, if 
you keep your finger too long on the 
button for just a moment too long, you 
can easily burnt out the solenoid coil. 
This point controller avoids that 
problem. 

SC Jul 97 



INTERIOR , M 
LIGHT DELAW 
EOR VEHICLES 

Fit this project to your car and the 
courtesy lights will stay on for an 
extended period after the door is 
closed, then fade out gracefully. It's 
small, low in cost, can be installed 
without cutting any existing wires, and 
can be configured to suit virtually any 
cars. EA APR87 




FLICKERING FLAME 

This little lighting gimmick was used 
by the dozen at a recent school 
eisteddfod. It uses a 12V 20W halogen 
lamp/reflector fitting mounted in a 
plastic drink bottle filled with red 
cellophane. A group of these gives a 
convincing imitation of fire, hence the 
name "Flickering Flame". SC Sept'97 


Kill pain with 
TRANSCUTANEOUS 
ELECTRICAL 
STIMULATION 

Do away with analgesics and alleviate 
pain electronically with a TENS Unit. This 
produces pulses of current into 
electrodes placed on the skin adjacent 
the painful area and has a success rate 
on most sufferers. The TENS unit 
provides the necessary features and is 
considerably cheaper than commercially 


ADDRESSABLE CARD FOR 
DRIVING ONE STEPPER 

This interface card allows you to drive 
a stepper motor using software 
control. It plugs into your PC's parallel 
port and you can connect up to eight 
units in daisy-chain fashion. SC 
Aug'97 ^ 

- m 





White LED's bright white lightjts higl 
efficiency and fast response time. Tni 


mmm 

itj This ciruit will give you manual control 
it of a stepper motor in one direction or 


Ministrobe can effectively "stop the the other. It will have a variety of 
motion" of almost anything running applications and a demonstration is 


from 400 to 4000rpm 
such as electric 
motors, car engines 
electric mixer. 

EA Aug 97 



included to show how it could be used 
to control a model railway boom gate. 
Motor is not included;:-- * 

SC JUN'97 Mj 
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5 -DIGIT TRCHOnETER 

A highly flexible tachometer circuit that 
should cope with virtually any engine 
or rotating machinery. It has a crystal 
timebase and a resolution of one rpm. 


AUDIO FREQUENCY 




Here's a new low cost design for a 
unit which can be of great assistance 
in controlling feedback ("howl-round") 
in public address and other sound 
reinforcement systems. It operates by 
shifting the audio spectrum by 5Hz, 
and features a very low noise and 
distortion over a full 20Hz to 20kHz 
bandwidth. EA Aug '97 
SHORT FORM 

. JW 


TRAFFIC LIGHTS FOR 
AN INTERSECTION 

Most model railway layouts 
have a few roads winding their 
way around and often a small 
town with an intersection is 
included. A good way to add life 
to such a scene is to have 
working traffic lights at the 
intersection. 

SC MAV97 
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24x-$peed CD-ROM drive 

* 32 MEG FAST EDO RAM 

* Latest TX M.B.( 512KMMX 
Motherboards pipeline cache/ 

Upgradable to 200Mhz cpu) 

- GIGABYTE M.B. $100 extra 
4 MEG S3 3D Virge Video Card 
15" XGA Digital Mo/?- 1280 x 
1024 0.28mm D.R Low radiation 
3.2 Gigabyte HDD 
1.44 3.5" F.D.D. 

Genuine Microsoft 
Ergonomic Mouse 
Ritron Mouse Pad * Joystick 
Windows 95 104 Keyboard 
16-bit Sound Card -SB compatible 
Magnetic Shielded Speakers 
Windows 95 on CD (DOS & Whdows 
3.11 for Workgroup available on request 
Vet Antivirus OEM software installed 
($99 of bonus value) 


lOO Hours Free Internet 
Access From rie.net.au - 

When modem 8 system are purchased 
together. Conditions Apply. Melbourne only. 


nee mm 

k* BONUS FREE CD SOFTWARE 
TITLES: For Windows 95: 
Microsoft- Works/Encarta 97/ 
Golf /CD Sampler b Creative 
i Writer 2- Create letters, Cards, 

! Newsletters b Book Reports! 

: Drag b drop ease of use makes 
story writing a breeze! 
i* 100Megabytes FREE* 



IXINC] 

$1575 
$1635 
$1780 
$1925 
$1650 
$1810 
$1715 
$1865 
$2095 
$2495 
$2630 
$2800 
$3300 

*Pertium m II system comes with LX motherboard 

FREE HOME DELIVERY & SETUP- 
MELBOURNE METRO AREA ONLY 
3 HOUR FREE TRAINING COURSE 
Windows 95 OR Internet 
Training Classes available 
(FIRST 2 YEAR ON-SITE) MELB MET AREA 
Manufacturer's Warranty apply on monitor. 


ADD MORE MEMORY, POWER. AND HDD SPACE TO YOUR SYSTEM 


SUPA MOTHERBOARD UPGRAD ES MFMQRY 1-9 10 + 

™1M30pin S11 SIO 


IBM MMX 166_ 

IBM MMX 200_ 

Pentium™ 166 MMX 
Pentium ™ 200 MMX 
Pentium ™ 233 MMX 
Pro 200 m 
11 233* 

11 266 
11 300 



$2595 



SAft HtAra WtlH TntSt UtALSJ Qp(J yj 

6x86-200P 512K TX M.B. $139 $165 $279 

Pentium 166MHzMMX CHEAP! S419 
Pentium 200MHz MMX CHEAP! $549 
Pentium 233MHz MMX NEW! ... $795 
IBM MMX 1 66 with TX MB $375 
IBM MMX 200 with TX MB $495 

AMD K6 166 with TX MB.$395 

AMD K6 200 with TX MB .$545 

AMD K6 233 with TX MB .$749 

Pentium Pro 200MHz AT . $995 

Pentium II 233MHz LX MB . $1295 

Pentium H 266MHz LX MB ... $1445 
Pentium H 300MHz LX MB ... $1745 
ALL MOTHERBOARDS COME WITH 512K OF CACHE 


MEMORY i-9 

1M30 pin SI 1 

4M 30 pin $33 

4M 72 pin $39 

4M 72 pin EDO $33 
8M 72 pin $55 

8M 72 pin EDO $51 
16M 72 pin $90 


• Genuine Intel® Pentium’ 

MMX CPU 

• 512KB Cache Motherboard 

• 5.1 Western Digital Gig H.D.D. 

• 32MB SDRAM 10NS ultra fast SDRAM 

• 24x speed CD ROM Drive 

• New 4 MEG Diamond Stealth 3D Virge 
Chipset Card 

• 56.6K bps Internal Modem 

• 15" Digital Monitor - 1280 x 1024 
0.28mm D.R 

• Mini Tower Case & 200W RS 

• Magnetic Shielded Speakers 240 WATT 
PMP0 

• MS Mouse • Mouse Pad • Joystick 

• Win 95 104 keyboard 

• Genuine SB Vibra 16-bit Sound Card 

• Stylus 400 color printer (1 Year 
Warranty) • Printer cable 

• Win 95 on CD 

• BONUS FREE CD SOFTWARE TITLES; MS 
Works / Encarta 97/ Golf/ CD Sampler & 
Creative Writer 2. 


IDE INTERNAL IOMEGA ZIP 100 


• 100 MB FREE 
GAMES-W0W! 


SHAREWARE 


30 DAYS 100 HOURS FREE 
■ utcduct INTERNET ACCESS FOR 
IN ItflNt I THE FIRST30 DAYS 


Ask for conditions 



ACCESS 


PAY ONLY 

$2595 

TAX INC 


If you are considering this system for 
your business, we have a smarter way! 
Simply *SmartRent it for $25.20 per 
week over 36 months b get 100% tax 
deductiblility*. TAP. 

(•Conditions apply) This is a rental plan. NOT finance plan. 

4 YEAR PARTS 8 LABOUR WARRANTY 

(FIRST 2 YEARS ON-SITE) MELB METRO AREA 
Tree home oeuvfry a setup Melbourne metro area only 

3 HOURS FREE INTERNET TRAINING COURSE b WINDOWS 
BS COURSE IN OUR VERMONT OR CITY CIA SSROOM 


16M 72 pin $90 $85 

16M 72 pin EDOSSS $79 
32M 72 pin $165 $160 
32M 72 pin EDOS155 $150 

SDRAM: 

16MEG IONS $99 $90 

32MEG IONS $179 $170 
HARD DRIVES Voice CoillDE HD 64 MEG IONS $449 $429 



Now Available! 

Fits right into a 
3.2" drive bav. 

Comes complete 
with Windows/DOS 
installation disk and Zip 
Tools software on CD- 
ROM disk Cl1901 


REWRITABLE CD-REC0RDER 


IOMEGA ZIP DRIVE 

THE AFFORDABL 
PERSONAL STOI 

•100MB Zip disks 
hold all your stuff »Are 
inexpensive, reliable 
and ready to help you 
get organized ‘Use as 
many disks as you need 


1.27GB 
1.6GB 
2.5GB IDF 
3.2GB IDE 
4.3GB IDE htD 



Tax tx Tax Inc 

$180 $215 
$205 $249 
$250 $300 
$295 $355 
$340 $425 

5GB IDE HD eggftlOms $420 $505 
6.4GB IDE H&^W* 10ms $450 $549 
7.0GB IDE HD* 10ms $600 $725 

OUAMTUM BIG FOOT DRIVES: 

Quantum B.F. 4.3GB IDE HD $379 
Quantum B.F. 6.5GB IDE HD $569 
FASTSCSI 3.5*HAND DISK D FIVES SPECIALS 

2AGBSCS12HD SPECIAL $340 $409 
3.2GB SCSI 2 HD SPECIAL $410 $495 
4.2GB SCSI 2 HD SPECIAL $530 $635 
6.4GB SCSI 2 HD SPECIAL $750 $899 
ALL DRIVES HAVE 3 YEAR WARRANTY 



With easy-to-follow installation instructions. All 
CD-ROM drives are Kodak PhotoCD® compatible. 
• 16-bit Sound Card •Stereo Speakers • Software 
titles: For Windows 95: Microsoft- Encarta'97/ 
Works/Golf/ CD Sampler/ Creative Writer 2. 

24X-SPEED .... . ... $139 
8X-SPEED SCSI.... $249 
12X-SPEED SCSI..$289 
24X-SPEED SCSI.. $329 


ing Spee 
2X speed Writing 

Rewrite up to 1,000 
times on the same 
CD-ROM disk like a 
normal floppy media! 

Includes 1 CD-RW (Rewritable) disc 
CD-RW BLANK DISC . $49 
Requires separate SCSI card 
X17501 SCSI CARD.. $139 



knrraTTO i i: 


U *4 i TOTTT+flS 

I ESTABLISHED SINCE 1977 100% AUSTRA 

U 

AN OWNED A.C.N. 005 428 437 


BLANK CD-ROM DISKS 


PRODUCE YOUR OWN CDs! 

1-9 10+ 100 + 

IC11958 TRAXDATA GOLD 

$4.50 $4.00 $3.50 



VERMONT: 

190 Rooks Rd. 

Ph: (03) 9874 8888 
Fax:(03)9874 2288 

OAK LEIGH: 


103 I Maroondah Hwy. 240C Huntingdale Rd. 

‘... Ph: (03)951 

Fax:(03) 9562 8940 


tinge 

Ph: (03) 9899 6033 Ph: (03) 9562 8939 

Fax:(03) 9899 0156 “ - 


HEAD OFFICE: NORTHCOTE: 

56 Renver Rd Clayton, 423 High St. 

Victoria, 3168 Ph: (03) 9489 8866 

Ph: (03) 9543 7877 Fax:(03)9489 813 I 

MELB CITY STORE: BOX HILL: 

48 A 1 Beckett St. City. 

Ph:(03) 9663 6151. 

Fax (03) 9639 1641 

Optn 9am 8pm on Fridays. Open 9am 3pm on Saturdays. 

ADELAIDE: 24I Wright St. Ph: (08) 8211 7200 Fax(08) 82117273 

SYDNEY: 74 Parramatta Rd. Stanmore.Ph: (02) 9519 3888 Fax(02)95l6 5024 

MAIL ORDER: Ph:(03) 9543 7877 Fax:(03) 9543 8295 
Tax Exempt sales: 

RITRONICSWHOLESALE Ph.(03) 9543 2166 Fax.(03)9543 2648 
RIE BULLETIN BOARD Ph: (03) 9562 7877 For Specials, info & Shareware 
s World Wide Web Site: http://www.rie.net.au ^ 
< E-MAIL rie@rie.net.au 

l i IT II ■*] / • M M ! M 41 i , 

ERRORS & OMISSIONS EXCEPTED. PRICING CHANGE WITHOUT NOTICE. 


BLUESTAR COMPUTERS: 


RIN6WOOD 

271 Maroondah Hwy. 

Ph: (03) 9870 1800 
Fax:(03) 9879 3027 
TRADING HOURS: 
Mon/Fri 9am - 
5.30pm.Sat 9am-Ipm 
SPRIN6VALE NORTH 
899 Springvale Rd, 
Ph.(03) &74 6699 
Fax.(03) 9574 6633 


Available for IBM and M ac 
JParallel Port version only Cl !900^F>k> 


I OOMB ZIP DISK c I 1904 

1+ $21.95 10+ $20.95 

SONY lOOMB ZIP DISK CII988 

1+$20.00 10+ $19.00 


56.6K VOICE/DATA FAX MODEM 


WAVES? 

A complete office; 
solution enabling 
state of the art 
communications. 

•Full duplex speakerphone 
Voice & Data (SVD) modem 
smart answerphone 

56.6K Ext X19082 .... $329 
33.6K Ext X19068 .... $229 
33.6K Int XI9066 $179 



•Simultaneous 
• Full featured 


^7idc 


Cl 1909 VERBATIM 

$5.00 $4.75 $4.50 

Cl 1961 KODAK GOLD 

$5.50 $5.00 $4.70 , _, 

■ ii HI: H =1 iH T ^,^5 
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EPSON 300. $279 

•720 x 360dpi -Uses 1 
(CMYK including black) ink 
cartridge *1.2ppm in 
colour *100 page sheet 
feeder ALL ilfi 
EPSON 400 COLOUR 
EPSON 600 COLOUR 
EPSON 800 COLOUR 

EPSON PHOTO. $795 

EPSON 1500. $1345 

EPSON 1520. $1640 


349 

459 

699 


33.6K bps Int. Data/Fax modem ... $ 109 
33.6K bps Int. Voice/Fax modem... $ 129 
33.6K bps Ext. Voice/Fax modem ..$139 
56.6K bps Int. Voice/Fax modem* $ 169 
56.6K bps Ext. Voice/Fax modem* $ 189 

*W ith Rockwell Chipset. External model 
include a minature microphone & AC Adaptor. 
All Modems Austel Approved 
50 hours FREE Internet access when 
ou purchase your modem from us! 

"■ (Ask for Conditions) 
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FORUM 


Conducted by Jim Rowe 


The pay rates and status of technicians , 
auto-transformers and static-sensitive ICs... 



I have three topics for you this month, only one of which we’ve discussed in recent times: the pay 
rates and status of electronics technicians in Australia. The other two haven’t been aired for quite 
a while: whether or not there’s a safety problem with 240V/120V autotransformers, and why sta¬ 
tic-sensitive ICs and other devices can easily be ‘zapped’ before you buy them. 


You may recall that in the July issue, 
and earlier in the March issue, we ran 
letters from various people discussing 
the subject of low pay rates and status of 
electronics technicians in Australia. 
Many of these letters were responding 
to, and basically in support of, a some¬ 
what anguished letter I had published in 
the June 1996 column, from a reader 
who asked to be identified as ‘P.R.’ This 
reader was an experienced technician 
who had returned to Australia after 
some years abroad, only to discover that 
advertised pay rates for electronics tech¬ 
nicians were in some cases less than 
those for street sweepers... 

Although many of the earlier letters 
certainly gave the topic a healthy airing, 
they were virtually all written from the 
point of view of technicians who were 
either self-employed, or working for 
small servicing organisations. That’s 
why I’ve decided to take up some of this 
month’s column with the following let¬ 
ter, which comes as you’ll see from 
someone with a different point of view 
— that of a technician working in a large 
manufacturing plant. 

The reader concerned is Mr Mark 
Wilson, of Lara in Victoria. Here’s what 
he has to say: 

/ am writing this letter in regard to 
the subject of technicians and what 
training and payment is needed in the 
repair of electronic equipment, which 
you have been discussing in your 
Forum section for some time. I will give 
a little bit of background on where my 
colleagues and I work and what we do, 
as this may help in understanding what 
I am writing about. 

We work for a large automotive com¬ 
pany and are employed as ‘A’ grade 
electricians. Our job in the company is 
to repair any electronic equipment that 
has stopped working or requires 


repairs. Below is a list of some of the 
equipment that we repair: 

AC and DC servo drives and controllers 
Spindle drives and controllers 
Microprocessor based weld controllers 
Switch-mode power supplies 
Monitors (from monochrome to colour 
computer monitors) 

LCD display units 

NC (numerical controlled) machines, 
from the basic single-axis up to six-axis 
and spindle drives as well. 

As most of the equipment used in our 
company comes from all over the world 
there is a vast amount of different types 
of equipment, makes and models from 
all the machine builders from the differ¬ 
ent countries. 

Basically anything that has electronic 
components in it and needs repairing, 
we are given the task to fix it. Sometimes 
we have circuit diagrams to help us 
repair the equipment, but a lot of the 
time we have no diagrams at all and 
have to try and repair it anyhow. On all 
these types of equipment we faultfind 
down to component level if necessary. 

In regard to our education in elec¬ 
tronics, most of us have completed the 
*Basic Electronics' Course, also the 
Technician Certificate conducted by 
our local technical college. A few of the 
fellows have gone on to do further stud¬ 
ies in the electronics field, and other 
fields as well (Advanced Certificate, 
engineering courses). But basically we 
have come from a tradesperson back¬ 
ground, and have advanced into the 
electronics field as a progression in our 
work capabilities. 

We are not paid any extra money for 
working in the electronics field. We are 
paid on the same level as the rest of the 
electricians in our company. 

In regard to the discussions that have 
already gone on, I would like to add 


these comments. Since we are employed 
by a large company and are paid a 
weekly wage, we do not have the worry 
of cash problems as some of the serxnce 
people in their own business would 
have. Also the time it takes us to repair 
the equipment is not as critical as the 
service people for whom time is an 
important issue, when they come to 
charge the customer for the repairs to 
the electronic equipment they are 
repairing. 

We have the added benefit of belong¬ 
ing to a union that has a large member¬ 
ship and is not easily messed around 
with, plus all the benefits of working for 
a large industrial company. With regard 
to this, the company can only employ ‘A’ 
grade electricians to carry out any work 
on any piece of equipment that is sup¬ 
plied by and contains electricity and 
electrical and electronic components. 

The company also benefits from this 
arrangement, for they save a lot of 
money with us being able to repair the 
faulty equipment. Some of the servo dri¬ 
ves and NC equipment runs into several 
thousands of dollars for new ones. They 
also save in the downtime of machinery, 
which if it is stopped for whatever rea¬ 
son, can stop the production lines run¬ 
ning and thus no components are being 
made — which results in vast amounts 
of money being lost, depending on how 
long the equipment is stopped. 

Most of the time we will be able to 
repair the faulty piece of equipment 
within a reasonable amount of time, thus 
saving the company money and lost pro¬ 
duction time. Hopefully this will give 
you an appreciation of the type of work 
that we are involved with. 

Thanks for those comments, Mark. 
It’s interesting to see the way things are 
seen by you and your colleagues, and I 
appreciate that there’s quite a difference 
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between the situation for yourselves in a 
large manufacturing plant and someone 
trying to earn a living as a self- 
employed technician servicing domestic 
electronics gear. All the same, it doesn’t 
seem entirely fair that despite your addi¬ 
tional skills, you are still paid at exactly 
the same rate as electricians. This does¬ 
n’t value your electronics knowledge 
and skills very highly, does it? 

But are they safe? 

Changing the subject. I’ve recently 
had a letter from Sydney electronics 
technician Phil Allison, who has also 
contributed some project designs to EA 
over the years. It turns out that Phil is 
rather concerned about the way at least 
one firm is marketing mains stepdown 
transformers of the auto-transformer 
type — but not, it seems, making this 
sufficiently clear. Here’s what Phil has 
to say: 

Please consider the following infor¬ 
mation that has concerned me for some 
time now, ever since I discovered that 
the Arlec brand 240/120 volt stepdowns 
were in fact auto-transformers. They are 
not advertised as such and are on sale at 
Jaycar and elsewhere. 

The letter from Arlec in response to 
mine published in ‘Connections ’ is most 


telling. In my opinion they do not under¬ 
stand the risks of using auto-transform¬ 
ers, or even basic principles of mains 
safety. To claim that danger created by 
a simple missing or reversed neutral is 
not the fault of their transformer is 
absurd. The whole point is that auto¬ 
transformers do not have to fail in any 
way in order to be unsafe to use, and 
that missing or reversed neutral situa¬ 
tions normally present no user hazards. 

The instruction sheet that Arlec put 
much faith in contains no specific safety 
warnings at all and will typically be 
thrown away with the packaging. The 
three-pin US type outlet permits, of 
course, earthed and non-earthed appli¬ 
ances of any vintage to be connected. 
Some unfortunate users of an Arlec 
auto-transformer will find out the hard 
way which appliances are unsafe to use. 

The main facts are: 

1. All low voltage transformers and 
power supplies sold to the public in a 
ready to use form, e.g. plugpaks, must 
have type approval and the appropriate 
numbers marked on the units. 

2. General purpose stepdown trans¬ 
formers with voltages over 50 volts can 
be approved under AS3108 but only iso¬ 
lation types are permitted, this is non- 
compulsory. Special purpose units like 


those for toys and shavers require 
approval. 

3. General purpose auto-transformers 
cannot be approved at all under A S3108 
or any other standard. They are effect iv- 
ly a totally prohibited item under 
AS3000. (see photocopies) 

4. Auto-transformer stepdowns have 
been sold in the past only to ‘the trade ’ 
and usually with no power plug fitted — 
presumably so they can be installed 
inside the 120 volt equipment. 

5. Why are Arlec selling auto-transform¬ 
ers? Presumably because: 

(a) There is at present no law to stop 
them. 

(b) They don 7 know what the risks 
are. 

(c) Since the 120-volt appliances one 
might use with a stepdown transformer 
are illegal to sell in Australia, there is 
no way to deal with their usage or mis- 
usage. 

6. Is this not a crazy situation? 

I trust that the above will prove an 
interesting and no doubt controversial 
item for Forum, provided it is not too 
mortifying! 

Thanks for those comments, Phil. If I 
understand the situation correctly, the 
main reasons for your concern are that 
(a) by its very nature, a stepdown auto- 


ELECTRONICS Australia, December 1997 


43 




























transformer provides a conductive cur¬ 
rent path between one side of the 240V 
mains supply and the 120V load circuit, 
which a transformer with separate prima¬ 
ry and secondary windings doesn’t do; 
and (b) at least some of the older over¬ 
seas-sourced 120V equipment which 
might be connected to these transformers 
may have one side of the supply con¬ 
nected to the frame. 1 agree that these 
two factors in themselves would provide 
a significant safety risk when an auto¬ 
transformer is used — even when neither 
the transformer nor the 120V equipment 
has an identifiable ‘fault’. 

By the way Phil refers in his letter to a 
previous one he had published in the 
November 1995 issue of a magazine 
called Connections , and he sent a copy 
of that for reference. He also included a 
copy of a page from the February 1996 
issue of the same magazine, with a 
response from the Chief Engineer of 
Arlec Technical Products Division, Mr 
Michael Nimmervoll, and an extract 
from AS3000-1986, confirming (in sec¬ 
tion 4.28.4.2) that autotransformers are 
prohibited from being used for ‘reduc¬ 
ing or controlling the voltage to equip¬ 
ment which is liable to be handled in 
normal use’. 

Static protection 

Changing the subject again, let’s con¬ 
sider something that we haven’t looked 
at for quite a while: protection of static- 
sensitive ICs and other devices from 
damage due to electrostatic charge. Not 
so much from damage in circuit, but 
rather from damage before they get into 
circuit — and in particular, during their 
journey from the manufacturer to you. 

The subject has been raised by reader 
Mr John Harvey, of Clermont in 
Queensland, who has this to say: 

It’s probably a hoary chestnut by now, 
but I was hoping to interest one of your 
regular columnists in the topic of fail¬ 
ures in static-sensitive IC ’s. 

By way of background, I think my own 


EA's READER SERVICE BBS 

As part of its service to readers, 
Electronics Australia operates a Reader 
Information Service Bulletin Board 
System (BBS), which makes available a 
wide range of useful information for con¬ 
venient access and rapid downloading. 
The BBS is ANSI compatible and is cur¬ 
rently operational for virtually 24 hours a 
day, seven days a week, on (02) 9353 
0627. Use any speed to 28.8kb/s. 


work practices are sound. My bench top 
has an antistatic mat which I'm tied to 
by my metal watch band, and the mat is 
connected to my CRO frame (through 
one megohm). Naturally the CRO is at 
mains earth, as is the soldering iron 
(WTCPS). Additionally I consciously 
wear cotton clothing and all metal tools 
in use reside on the mat; furthermore an 
evaporative air conditioning system 
ensures reasonable humidity levels most 
of the time. 

My current suspicions were aroused a 
while back when I ordered the bits and 
pieces to build your ‘TV Derived 
Frequency Reference ’ from a well 
known national supplier. The ICs 
arrived loose in a clear plastic bag, legs 
entwined as if in various mating posi¬ 
tions. Needless to say they were prompt¬ 
ly returned to sender, along with an 
uncomplimentary note followed by a 
telephone call. 

They came back again on antistatic 
foam and in an antistatic bag, but these 
may well have been the very same ones 
because after a couple of weeks doing 
what it ought a 74HC86 died suddenly, 
or at least the gate used as the phase 
detector did. 

Replacement 74HC86’s were ordered 
from another supplier and came on 
antistatic foam, but the first one fitted 
was dead on power up — the gate which 
controls the phase meter this time. A 
third device actually worked and con¬ 
tinues to do so. 

I chose this example because it 
involves the statistically improbable 
‘two in a row unless of course the like¬ 
lihood of the first one is very high, which 
other experiences lead me to suspect 
might be the case. 

Are my suspicions founded, who's to 
blame and what’s the solution? 

Thanks for those comments and 
observations, Mr Harvey. And yes, 1 
think your suspicions are indeed justi¬ 
fied, because I’ve certainly seen for 
myself — on many occasions — CMOS 
and other static-sensitive devices jum¬ 
bled up in the plastic drawers in the 
stores of various electronics retail 
chains, and without any apparent 
attempt to protect them from electrosta¬ 
tic charge damage. 

Of course I’ve also seen these devices 
correctly protected using carbon-loaded 
charge dissipative foam, or the thin alu¬ 
minium foil and expanded polystyrene 
laminate which seems designed to do the 
same job. But if I had to quote percent¬ 


ages, I’d say that I’ve struck unprotected 
devices at least 35-40% of the time... 

It’s a worry, isn’t it? I know that at 
times I’ve only bought some of the 
devices in question because I’ve been 
desperate to get at least one good device, 
to get something working — and with 
the strong suspicion that some of the 
devices I’m buying are likely to have 
been damaged already. 

What’s the solution? 

But who’s to blame, and what’s the 
solution? Those aspects are not so easy. 

Virtually all of these devices will be in 
pristine condition as supplied by the man¬ 
ufacturer and their distributors. However 
at this stage they’re generally in bulk, and 
either in compartmentalised bands/spools 
or those long ‘tubes’ — in each case 
made from static-dissipative plastic. 

The problem is that in order to be sold 
to customers in small quantities, the 
devices then have to be transferred from 
this original packaging. And this is gen¬ 
erally going to be a manual operation, 
with warehouse or retail store employ¬ 
ees removing them from the original 
bulk packaging and transferring them — 
ideally onto pieces of carbon foam or 
that aluminium/polystyrene laminate. 

I’m only guessing, of course, but to 
me it seems pretty likely that it’s this 
transfer operation where the devices will 
either get damaged, or be placed in a sit¬ 
uation of increased risk. 

For example will the people charged 
(sorry!) with decanting them from the 
bulk packaging always take the correct 
precautions when they’re performing 
this operation? Will they always make 
sure that the devices are transferred to 
dissipative foam or laminate? Judging 
by what many of us have found in the 
shops, I suspect that these aspects are 
almost impossible to ensure, even in the 
best run companies. 

Then there’s the problem of customers 
removing devices from their static-pro¬ 
tective foam, in the stores themselves — 
for their own reasons. This aspect is 
almost impossible to control too. 

So what’s the solution? I don’t really 
know. From a practical point of view, I 
suspect that probably the only way you 
can be really sure of buying known pris¬ 
tine devices is to buy them in bulk, in 
the original protective packaging. 

Perhaps somebody else can come up 
with another solution. If so, I’m sure 
we’d all like to hear about it (even the 
electronics retailers, I imagine). ❖ 
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$10 Wonders 

by OWEN BISHOP 



9 - Spinning lights 


This month’s project uses the principle of ‘chaser’ lights to produce a display of LEDs apparently 
spinning round in a circle, reversing direction every five seconds. It makes a fascinating decora¬ 
tion to hang on the Christmas Tree, or you can fix it to the front door or stand it on the bar. 
Wherever it is, it will help keep the festive mood alive. 


Just in time for Christmas is this spin¬ 
ning light display that can mounted on 
top of the Christmas tree, on the front 
door, or anywhere else that needs a bit 
of Christmas cheer. As it stands, the 
spinning lights display produces a 
‘walking ring’ effect on 15 LEDs, but 
with a little ingenuity it can be expand¬ 
ed to drive almost any set of lights in an 
eye-catching and effective display. 

The circuit 

Fifteen LEDs are mounted in a ring on 
a circular panel. At any instant every 
third one is glowing, as the LEDs are 
powered in three sets of five, each set 
being switched on in turn to give the 
illusion of motion. Fig.l shows the cir¬ 
cuit, where the circuit’s timing is pro¬ 
vided by IC1, a CMOS 12-stage binary 
divider with built-in clock. 

With the resistor and capacitor values 
shown in Fig.l, the clock runs at about 
100Hz. This frequency is divided by 16 
to give about 6Hz at Q4 (pin 7). The 
output from Q10 is around 0.1 Hz (once 
every 10 seconds), and is used to reverse 
the direction of spin. You can use other 
capacitor or resistor values to produce 
different clock speeds, or you can use 
two of the other outputs from the divid¬ 
ing chain of IC1 to obtain a wide range 
of spinning effects. 

IC2 is an eight-stage shift register. It 
accepts serial or parallel input and you 
can take the output from stages 6, 7 and 
8. We need a sequence that is a multiple 
of three, and so we feed back the output 
from stage 6 to the beginning of the 
chain of registers. 

To start with, a high input on pin 9 
loads the registers with the following pat¬ 
tern (from 1 on the left to 8 on the right): 

At right is the schematic for the logic 
that controls the lights. Above is the 
Spinning Lights display with the cir¬ 
cuit board flipped out into view. 



LLHLLHXX 

Here L= low (0V) H = high (6V) and X 
= don’t care because the contents of reg¬ 
isters 7 and 8 get shifted out and lost on 
the first two clock pulses. To make the 
wiring as simple as possible, inputs 7 
and 8 have been taken high. The con¬ 
tents of registers 1 to 5 are not available 
as outputs so the action at each shift is: 
Not available Outputs 
1 2 3 4 5 6 7 8 

LLHLL HHH 
HLLHL LHH 
LHLLH LLH 
LLHLL HLL 
HLLHL LHL 
LHLLH LLH 
and so on. At each stage, the input wait¬ 
ing to be loaded into register 1 on the 
next clock pulse is equal to the present 
contents of register 6. 

Ignoring the two incorrect initial states, 


R1 



Q1 

Q2 

Q3 
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$10 Wonders 


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 



As you can see, there 
are a few jumpers on 
this board so use insu¬ 
lated wire to prevent 
shorts. The strings of 
LEDs connect to the 
three pins labeled 
OUT1, 2 and 3 on row 
‘N’, just above each 
transistor . 


the outputs go high in succession, 
repeating every third clock pulse. The 
output of register 7 goes directly to a 
transistor Q2, which turns on a bank of 
five LEDs. The outputs of registers 6 
and 8 are passed through IC3, which is a 
CMOS switch, connected to act as a 
double-pole double-throw switch. 

The four switches in IC3 are actually the 
equivalent of single-pole single-throw 
switches, each with a control input 
(dashed lines). The switch is closed 
when the control input is high. Two of 
the switches are controlled by the output 
from the 10th stage of IC1. The other 
two are controlled by the inverse of this, 
produced by Q4. 

Work it out carefully and you will see 
that when the Q10 output from IC1 is 
high, the ‘positions’ of the switches are 
as drawn in Fig 1. Output 6 of IC2 is 
routed to Q1 and output 8 is routed to Q3. 
The banks of LEDs are switched in order 
by Ql, then Q2 and then Q3, repeating. 
When the Q10 output from IC1 (pin 15) 
goes low, the ‘positions’ of the switches 
are reversed and LEDs are switched on in 
turn by Q3, then Q2 and then Ql, repeat¬ 
ing. In this way the spinner appears to 
turn in the opposite direction. 

Party lights 

The control logic is the same whether 
we flash LEDs or mains-voltage lamps. 
If you want to build a macro display, 
and have the necessary experience of 
wiring mains circuits, you could substi¬ 
tute a relay for the banks of LEDs in 
Fig.2 and use the three relays to switch 


three banks of mains-powered lamps — 
perhaps three sets of party lights mount¬ 
ed so that the lamps of each set run in 
order 1, 2, 3 along the supporting beams 
of the house. 

If you want to stick with LEDs, how¬ 
ever, note that we have limited the num¬ 
ber of LEDs to five because this is the 
most we can afford for $10. If expense 
is no object, you can have 12 or more 
LEDs in each bank. In this case it would 


+6V 



This is the LED driver circuit used to 
power the strings of five LEDs. You 
can add up to an extra seven LEDs if 
you like, but if you want more than 
that, you should replace the transis¬ 
tor with a darlington. 
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be better to use a Darlington transistor 
so that the relatively large current (up to 
500mA with an MPSA14 Darlington) 
can be switched by the relatively small 
current available from the CMOS out¬ 
puts. Connect a 10k resistor between 
each CMOS output and the base of the 
transistor. 

If you switch large numbers of LEDs 
it may happen that spikes on the power 
lines will upset the action of the divider 
and the shift register. If you find the cir¬ 
cuit acting erratically, try wiring a 
lOOOuF electrolytic capacitor between 
the 6V line (at the point where the dis¬ 
play is connected) and the 0V line. 
Alternatively (or as well) wire a 0.1 uF 
green-cap or MKT across the +6V and 
0V terminals of IC1 and/or IC2. 

Construction 

The project runs on 6V DC and takes 
about 50mA. Since it is likely to be run¬ 
ning for several hours at a time, the best 
power source is a mains plug-pack, one 
of the smaller sort supplying 6V DC up 
to 300mA. Or you could use a 6V 
lantern battery or four D-type cells in a 
battery box. 

We have made the board fairly com¬ 
pact so that it can be hidden inside the 
base. Note the cuts beneath the board 
and especially the points under the ICs 
where the strip is not cut. We have made 
plenty of use of solder-blobs beneath the 
board or you can use links instead. First 
assemble IC1, with Rl, R2 and Cl. Test 
clock operation with a meter at pins 7 
(about 6Hz) and 15 (about 0.1 Hz). Now 
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install IC2 and IC3, with Q4, R7 and R8. 

Note the simple switch (SI) used for 
loading IC2. Pin 9 of 1C2 is held at OV 
by R3. This is mounted vertically with 
the bare lead wire toward the top of the 
board. A stiff piece of wire, soldered in 
the +6V rail at D20, projects from the 
board so that its end is close to R3 but 
not touching. Call this the flying contact. 

When you switch on power, the regis¬ 
ters all hold OV so there is no apparent 
action. Press the end of the flying con¬ 
tact briefly against R3. This loads the 
registers and, when you release the pres¬ 
sure so that the flying lead springs 
away, the shifting action can be moni¬ 
tored with a test meter. Monitor outputs 
at pin 12 of 1C2 and pins 2 and 9 of IC2. 

You will not be able to check the 
sequencing exactly but, if the outputs 
are swinging high and low regularly at 
about 2Hz, all is probably well. 
Incidentally, if you fit a 0.1 uF capacitor 
between the positive rail and pin 9 of 
IC2, the circuit will self-load every time 
the power is applied. 

Now complete the circuit by assem¬ 
bling the transistor switches and wiring 
up the LEDs. For the base of our proto¬ 
type we used one of those plastic snap- 
on ‘lids’ that come with certain brands 
of home-brew beer or wine kits. 
Otherwise, use any suitable plastic box 
or make one from thin card. 

On the front of the base mark out two 
concentric circles 62.5mm and 65mm in 
diameter. Draw radii across the circles, 
spaced 24° apart. Where the radii cut the 
circles, pierce holes with a pin or nee¬ 
dle. Better, if you have a mini-drill, use 
a 0.8mm bit and avoid the risk of crack¬ 
ing the base. Push the LEDs through the 
holes from the front, the anode (a) wires 
through the outer circle and the cathode 
wires (k) through the inner circle. A 
LED’s anode lead is usually slightly 
longer than its cathode, and as well most 
(but not all) makes of LED have a ‘flat’ 
on the rim on the cathode side, so these 
flats must face to the centre of the circle. 

Working on the back of the panel 
(Fig.4), connect all the anode wires to a 
single length of stripped single-core 
wire, working from D1 round to D15. 
Each anode lead is cut short (about 10- 
15mm) and bent over the +6V wire run¬ 
ning around the base. Connecting the 
cathode wires is a bit more complicated 
— we used stripped wire and threaded 
short lengths of plastic sleeving 
between each soldered connection, but 
you could use short lengths of insulated 
hookup wire instead. 

Once the LEDs have been wired up 
and connected back to the circuit board, 
switch on the power, load IC2 (if you 



Here’s how to wire the LEDs under 
the stand. Note that every third LED is 
joined, with all the anodes connected 
to the positive rail. 

didn’t use the extra capacitor), and the 
spinning should begin. 

If all is well, mount the circuit board 
inside the base. It can be fixed to the 
nest of sleeving using Blutack. As a pre¬ 
caution against short-circuits, first cut 
out a rectangle of thin card the same 
size as the circuit board and fix this to 
the copper-strip side of the board using 
pieces of double-sided adhesive foam. 

When we began this project we had 
ideas for decorating the base with glitter 
and coloured tinsel and perhaps crum¬ 
pled aluminium kitchen foil. But in the 
end we decided we liked it ‘plain and 
simple’ and that is how it is. 

Ever thought of mounting the LEDs 
on top of a birthday cake? Could look 
just like a UFO! ❖ 


PARTS LIST 

Resistors 

(all 0.25W, 5% tolerance) 

R1 1M 

R2 100k 

R3, R7 10k 

R4-R6 18 ohm 

R8 Ik 

Capacitors 

Cl 47nF, 50V ceramic 

Semiconductors 

D1-D15 light-emitting diodes 

IC1 4060 12-stage 

oscillator/divider 

IC2 4021 eight-stage shift register 

IC3 4016 quad bilateral switch 

Q1-Q4 BC337 NPN transistor 

Miscellaneous 

Stripboard 48mm x 78mm (18 strips x 30 
holes); 5 x 1mm terminal pins; 2 x 16-pin 
1C sockets; 14-pin 1C socket. 



BREAKTHROUGH 

The new VAF DC-X is a genuine 
design breakthrough! 

NEW LEVELS OF ACCURACY THROUGH 
PHYSICAL FILTERING TECHNOLOGY: 

High Sensitivity: Over 95 db/W/M 
Flat Response: 35Hz-20KHz+/-2db 
Deep Bass: -3db at 31 Hz 
Flat Phase: 120Hz-20Khz +/-5deg 
High Power: Amps up to 200W / ch 

Price: $1099 Kits without cabinets 

$1399 Kits with assembled cabinets 
$1799 Fully assembled 



13 VAF Kits Priced from $263 pr. to $8000 pr. 
Custom finishes available. 

Critically acclaimed ..... 

"VAF Research has certainly lifted kit loudspeaker 
performance to new levels with these models" 

Electronics Australia 

"Mind bogglinaiy good value for money" 

Best Buys Speakers Amps Receivers 

"Are these the best loudspeaker kits in the world...On 
the evidence, we'd have to say VAFs 1-66 design 
would be an odds on certainty to take out the award " 

Best Buys Speakers, Amplifiers, Receivers 

"Stupendous sound-for-dollar value " 

Hi-Fi Best Buys 

"Frankly this is the smoothest mid/high end response 
from a speaker system that weve ever measured " 

Electronics Australia 

"A new benchmark in excellence in every 
criteria...Highly and unreservedly recommended" 

Best Buys Home Theatre 

"It's (the DC-X) quite simply the best kit speaker I've 
heard in the sub-$2000 category 1 

Audio Video Lifestyles 



RESEARCH 


For more information 

FREECALL 1800 818 882 

www.vaf.com.au 

VAF Research 291 Churchill Rd. Prospect 5082 S.A. 

Phone: 08 8 269 4446 Fax: 08 8 269 4460 
_ e-mail: val(g>val.com.au _ 
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Circuit & Design Ideas 

Interesting original circuit ideas and design tips from readers. While this material has been checked as far as possible for feasibility, the circuits 
have not been built and tested by us. We therefore cannot accept responsibility, enter into correspondence or provide any further information. 



Voltage reference 
mod for Pocket Sampler 

We recently found that the Pocket 
Sampler (EA, August 1996) worked 
well on two of our computers, but gave 
readings that varied by as much as 15 
bits on another. This translates to 
around 100 - 200mV, and was unac¬ 
ceptable. After a bit of checking with a 
CRO, we found that the 5V supply 
obtained from the printer port was wob¬ 
bling badly, and hence the reference for 
the ADC was in turn moving around, 
resulting in the wild readings. 

To overcome this, and to give users 
more accurate readings 1 would like to 
suggest the following changes that can 
be made to the original circuit. 

Firstly, connect the Vref/2 pin direct¬ 
ly to an LT1004 voltage reference. This 
has a reference voltage of 1.235V +/- 
4mV. It’s a bit more expensive than the 
LM336, but is more accurate and the 
ADC is so much more stable. OK, the 
voltage is a bit funny and not as nice as 
IV, but I can now connect my pocket 
sampler to any PC around and get read¬ 


ings accurate to 1 bit, and don’t have to 
adjust the trimpot every time I change to 
a different computer. 

The second alteration is to replace the 
10k resistor in the 20V input divider 
with a 20k trimpot. The old 10k resistor 
is removed, and the pot is inserted in its 
place. This allows the user to have accu¬ 
rate 20V readings, whereas before the 
readings could be up to 3% inaccurate. 
Peter Simmonds 
Balnarrang, Vic. $35 


(Note that the above modification will 
produce data that will need to be scaled 
before use, as the full scale value will be 
2.47V rather than the original 2.00V. 
This scaling can be done in whatever 
application you are using the data in, 
but we can supply a modified POCK¬ 
ET. EXE that scales the data before it is 
saved to disk. If you are interested, just 
send us a formatted floppy with $5.00 
P+P, and we 7/ send you the modified 
version. — Graham Cattley) 


Pump controller 
for solar water heater 

Recently, 1 became involved in rais¬ 
ing tadpoles. When I first moved to 
Queensland we had many frogs in the 
area, but the numbers have dropped 
over the last 10 years due to the intro¬ 
duced South American Gambusia fish, 
which has wiped out many species of 


frog, even before many of the species 
were identified. 

1 have both the green tree frog, and the 
beautiful brown and black striped ‘pop¬ 
pers’ or salty marsh frogs, but the trou¬ 
ble is that they tend to winter over (they 
suspend turning into frogs) if the water 
temperature drops below 20°. This is is 
particularly so if food and water is plen¬ 
tiful, and so to encourage them to devel¬ 


op (and thus not get eaten when 
released) 1 built a solar heater with a 
pump to maintain the water temperature 
during the winter months. 

This, unfortunately meant that I had to 
be there every morning and evening to 
turn the pump on and off. I really need¬ 
ed something that would turn the pump 
on in full sun or light overcast, when the 
heater is working at its best, and off the 
rest of the time. (The idea is to not cook 
the tadpoles...) 

1 designed a circuit a number of years 
ago to control electric blankets, crystal 
ovens and the like, and so 1 modified it to 
only operate in sunlight. I tried using 
LDRs, but I found them to unstable in 
this application. Instead I used a small 
solar cell array out of a Dick Smith 
rechargeable torch to trigger the SCR; 
but the addition of Q1 means that the 
SCR will only trigger at the zero crossing 
point, and so won’t cause interference. 

I hope this circuit is of use to other 
readers, especially frog lovers. 

Chez & Janina Watts 

Bracken Ridge, Qld. $35 


THIS MONTH’S WINNER! 



CELL ARRAY 
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LED light supports wide supply range 

The following circuit provides low-level illumination by 
means of nine high intensity LEDs. It can be powered by a 9 V ' 
battery which should last a couple of hours, but its main claim 

m^m C f S rU " ° ff 3 h ' gher DC volta 8 e ’ up to a max¬ 

imum ot about 36V. 

It consists of three strings of three LEDs, with LED 1-3 dri- 
nr> /, a constant current sink consisting of Q1 and Rl-3 

u 3V / Q . 2 driving them as a constant current source, 
rule the third string operates in the same way as the first The 
two voltage references needed by the constant current genera- 
ors are tapped oft from the voltage drop across LEDs 6 and 7 
with resistive dividers. 

All up the circuit draws 48mA, and would be useful is situ¬ 
ations where a stable supply isn’t available. 

Wayne Robjent 
Perth, WA $25 



Divider gives 1:1 output 

The usual way of dividing the fre¬ 
quency of a square wave by 10 is with 
a BCD counter, using the input fre¬ 
quency as the clock signal and taking 
the output frequency from the Q3 (8) 
output. This output signal is a rectan¬ 
gular wave with a mark/space ratio of 
1.4, but what if you want a square wave 
output (mark/space ratio of 1:1), or you 
want a divide by five output as well? 

Well, here’s a simple circuit which, 
using only one IC, takes an input signal 
with any mark/space ratio and pro¬ 
duces a 1:1 square wave output at 1/10 
of the input frequency — and has a 
divide by five output as well. It uses a 
7490 mod-2 and mod-5 counter IC 


’backwards’, so to speak. Normally, 
the input signal is used to clock the 
mod-2 counter and its output used to 
clock the mod-5 counter, forming an 
ordinary BCD counter. However, if the 
input signal signal is used to clock the 
mod-5 counter and its Q4 output (pin 
11) is used to clock the mod-2 counter, 
then the output of the mod-2 counter 
will be a square wave at 1/10 of the 
input frequency, and will have a 
mark/space ratio of 1:1. 

Both the Q2 and Q4 outputs (pin 8 and 
11) of the mod-5 counter will produce 
pulse trains with ratios of 2:3 and 1:4 
respectively, and be 72° out of phase. 

Two of these circuits could be cas¬ 
caded to make a symmetrical divide by 
50 circuit, with the divide by 5 output 




clocking the second chip. This could 
be used to provide a I Hz square wave 
from a 50Hz signal derived from the 
mains. It would also give two 10Hz 
outputs (with 2:3 and 1:4 mark/space 
ratios), a 5Hz output (1:1) and two 2Hz 
outputs at 2:3 and 1:4. 

The lower circuit shows how the 
50Hz signal can be tapped off from a 
standard power supply. 

Vasantha Crabb 
Bellingen, NSW $25 ♦> 


Only! $239 



COLOUR CAMERA 


. wh ^ WIN 0UR IDEA 0F THE MONTH’ PRIZE' 


^lyridi r ruoe&Sing D£U + IVL. 


+450 + IVL Only $369+ 12 Month 

Warranty. See Marketplace for details 

ALLTHINGS SALES & SERVICES 
Ph 08 9349 9413 Fax 08 9344 5905 
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NEW BITS ‘N BOOKS FOR 
BRIGHT XMAS SPARKS 


Rectangular 

LED Holders 

5mm Clip-on LED Bezel - 
Size: 2 x 5mm. 

Packet of 10. ~x ** & 

*LED not i ndjg §3 
H 1931 ^ 



5mm LED Holder 

- Right Angle 

Size: 13.4 x 7.6 x 11.5mm. 
Packet of 10. 

*LED not incl. 

H 1935 


Hexfet IRF520 

100V 8A N-Channel Mosfet 
Switch. 

Z I860 



3 mm High Sensitivity 
Phototransistor 

Darlington type. NPN 
Power Consumption=50mW 
Rise Time=IOOuS.gH|p 
Fall Time= I OOuS. " ^ ' W&M 


Clear Style Zippy Boxes 

See your handy work clearly with these tough ABS plastic 
boxes with strengthened ribbing. 

UB3 Style 41 x 68 x 130mm 
H 2953 


UB5 Style 

H 2955 


gjflf 

Books /■ 


NEW 


28 x 54 x 83mm 


NEW 




5mm High 
Brightness LED - 

2200mcd (<» 3.5 V 20mA 
Single Quantum Well technology 
makes it one of the brightest 
green LEDs “ 

available. 


Jr 


_ Z 4008 



NEW 





NEW 

PLUGS 


Adaptor Plug 

F29 Socket to 
75 ohm plug adaptor. 
Ideal for TV use -^a 

p2 ° 36 gJJJ 

N-type Socket 


Silver Plated 
Line Socket 
P 2413 


& 


Pocket Workshop 


An incredibly handy tool to have 
clipped to your belt. It unfolds into 
strong pliers, plus a knife, 
screwdriver, bottle opener and file. 
Supplied with a leather 
storage case. 

T 3308 


NEW 


opener and file, 
ther 


Upgrading & Maintaining your PC - 


Smart Security Devices 

Vol 2 Colin Mitchell-Talking Electronics 
The much-awaited for Volume 2 to the popular 
Volume I security devices book from Talking 
Electronics is finally now available. 

And just in time for 
the holiday season! 

B 3654 


3“ 


P? 


SMART 

SECURITY 

DEVICES 


Encyclopaedia of Electronics 

Vol 1 Rudolf Graf 

Yes! The much asked for Volume I to the 
6-volume series is back, but for a limited 
period only. If you have 
Volumes 2 to 6, this 


J THR ■MCVCLOPPPIA Of * 

will complete | ELECTRONIC . 


your collection 
B 1757 


CIRCUITS 



Real World Interfacing 
with your PC 

fames Barbarello, 119 pages 

A hands-on guide to the use of your PC s 
parallel port in interfacing to, and controlling 
external devices. Includes projects and hard 
copy of sample programs to 
use. A knowledge of 
electronics, construction 
techniques, Qbasic and basic 
programming 
is required, 
i 6127 ^ 


NEW 


ADC0831LLN: 

8-Bit Analogue-to-Digital Converter 1C 

This is an 8-bit successive approximation ADC 
with serial I/O that can interface with standard 
shift registers or 
microprocessors. As used in 
projects covered in ‘Real 
World Interfacing with 
your PC’ book. 

Z 6828 




NEW 


Upgrading and 

Maintaining Your PC 


tacing witn 

‘00M 


6th Edition - Includes CD ROM 

Schueller & Veddeler, 760 pages 

Written in a non-technical style for those who may be 

daunted by technical reference books on PCs. Includes over 

200 photos and illustrations. 

Covers: • CMOS and BIOS Operating Systems • RAM • Large Capacity 
Hard Drives • Pentium and Pentium Pro Powerhouses, from 90-200MHz 
and MMX technology • Intel. AMD, AMI and Cyrix Processors • CD ROM 
Drives and DVD Drives 

• Special Windows 95 Section 

CD ROM includes: 

• System Information Programs 

• Tune-up Tools 

• System Test Utilities 

• Virus Checkers 4 

B 6140 


Upgrading & Repairing PCs 


Includes CD ROM 
8th Edition Scott Mueller, 1,200 pages 
. Updated to cover modem-based Intel compatibles 
. Covers all new technologies while still providing reference 
and background information for new 
readers to catch up. 

• CD ROM also includes QUE’s 
Technicians Reference Bench Library 
covering text on upgrading and 
repairing PCs, Macs and networks. 

Illustrated with both Windows 95 
and NT installation and 
configuration titles. 

B 6193 
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NEW KITS FOR THE 
SUMMER BREAK... 




Digital Multimeter Kit *? 

• 3.5 Digit LCD Display. 

• Measures AC/DC voltage 

• Current DC to 10 Amps. 

• Diode/Continuity and 
Transistor Test. 

• Kit is Supplied Complete 
with all Components, 

Hardware, PCB, 

Multimeter Plastic Case, 

LCD Display, Battery & 

Test Leads 

K 1044 


Audio Mask for Tinnitus Sufferers 
(Ringing in the ears)1f 


• A device that delivers a low level 
background hiss (white noise), 
used to help mask the noises 

heard by people suffering from tinnitus. 

• Masking signal can be varied from a ‘gushing 
waterfall’ to a soft ‘wind’. 

• MTP3055 MOSFET switches the 
unit on or off when earphones are 
plugged in or removed. 

• Far less expensive than ready-built, 
commercially available units. 

• Small enough to slip into a pocket. 

• Power source required: I x 9V battery 

• Supplied with components, PCB, hardware 
deluxe and front panel label. 

K 3703 
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Mini Strobe Kit*?*? 

• Can be used as an rpm indicator for electric 
motors, car engines, electric mixers, or anything 
that moves or rotates. 

• Range adjustable from 400 to 4000 rpm. 

• Wide/Narrow switch lets you alter width of 
output pulse to prevent blurring at higher speeds. 

• Uses bright white 600mCd LED 

• Power source required: 9 volt battery. 

• Supplied with components, hardware, PCB, case 
and front panel label. 

• PCB size: 60mm x 25mm. /JT^\ . 

K 3160 Aug '97 


Line Carrier Remote 

Mains Switching Control *?*?*? 



A home automation system that lets you switch appliances on and off 
around the home from a single source. 

Expanded capabilities for switching on and off up to 16 receivers from 
one transmitter. (Additional receivers required) 

Up to 8 different commands can be sent to^each receiver. 

Power source required: 240V AC. 

Supplied with components, PCB, 
zippy boxes, hardware, 1C 
sockets, front panel labels 
and mains components 
one transmitter and one 


NEW 
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reciever unit 
K 3607 


Be BIG KID 
this Christmas! 


Train Controller Kit 91 

• Easy to build. 

• Full, realistic control of your 
model trains. 

• One control provides full reverse to 
full forward speed. 

• Circuit provides inertia and a brake 
switch plus automatic overload 
protection. 

• Power Source: 240V AC 
(Mains transformer required - I 
M 2165 (9v-0-9v)). 

• Case optional (H 2507). 

K 3029 



Model Railway*? 
Traffic Light Simulator 

• Simple and quick project for a 
model railway layout 

• Simulates a set of traffic 
lights at a cross intersection 

• Circuit designed as a free-running 
oscillator cycling lights through the 
green, amber and red sequence. 

• Power source required: 15 volts DC 

• Supplied with components, 

LEDs and PCB 

• Case optional (use H 2851) 

• PCB size: 80mm x 95mm 
K 3023 
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Availability: Our kits consist of many different parts from numerous suppliers. Whilst we have consulted closely with them and are satisfied as to their ability to supply, 

sometimes problems can arise in obtaining all of the parts. This means there is a slight chance that availability may be delayed. Rainchecks are available, however if you’d like to check beforehand, please 
don’t hesitate to contact your local store. 
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TOOLS, TEST GEAR 
AND MORE... 


ir H 


1.25GHz Hand-Held Digital Frequency Counter 

Ideal for measuring radio frequency transmissions and servicing stereos, videos, computers and 
cordless phones. This incredibly easy-to-use 10Hz to 1.25GHz frequency counter has an 8-digit 
LCD display, data hold, relative management and data record (min, max & average). Also features 
selectable resolution, period measurement and more. Complete with 
telescopic antenna and BNC to alligator-clip leads. 

Specifications 

Measuring range: 10Hz to 1.25GHz 
Impedance: IM ohm 
Accuracy: +/- (I ppm + I d) 

Range 

Channel A: 500MHz/ 1250MHz Channel B: 10MHz (10Hz to 10MHz) ! 

Typical Sensitivity: 

Channel A: lO-IOOOMHz (3 - 50mV RMS) 

I-1.25GHz (10- l50mV RMS) 

Channel B: lOHz-IMHz (l5mV RMS) IMHz-5MHz (20mV), 

5MHz-IOMHz (40mV) 

Max Voltage: 

Channel A: 5V P-P 
Channel B: 250V P-P 
Q 1322 




1.3GHz Universal Frequency Counter 

You can rely on this 9-digit universal counter for quick and accurate 
measurement of a wide range of frequencies. Packed with unique features, it 
has the precision and specifications for top performance, plus its high 
resolution and fast response time make it a must for the workshop. 

Features: 

• Gate time 0.1 sec or I sec. 

• Crystal locked time base. 

• Data hold. 

• Maths Function 

- Offset (addition & 
subtraction) 

- Normalise (divide) 

- Scale (multiply) 

- Min/max/average readings 
Measurements: 

• Frequency • Period • Totalise 

• Frequency Ratio • Frequency Difference 

• RPM • Pulse Width • Duty Cycle 
Q 1316 



Surge Guard 

Single point protection for 
spikes and surges. Simply 
plug it into the mains 
socket, then plug the 

to * 3e 

protected -.y» 


Mixed Computer 
Screw Pack 

I Opes x 6 types of the most 
commonly used computer 
screws. 

Pack of 60 f 
H 1675 


Audio Drive Belts 


Comes in packs of 10. 
Assorted sizes. Sizes include: 



25mm 

X 

1 .2mm x 

1 .2mm 

40mm 

X 

1 ,2mm x 

1 .2mm 

44mm 

X 

1 .2mm x 

1 .2mm 

46mm 

X 

1 .2mm x 

1 .2mm 

49.5mm 

X 

1 .2mm x 

1 .2mm 

57mm 

X 

1 .2mm x 

1 .2mm 

82.5mm 

X 

1.4mm x 

1.4mm 

100 mm 

X 

1 .6mm x 

1 .6mm 

105mm 

X 

1 .2mm x 

1 .2mm 

125mm 

X 

1 .2mm x 

1 .2mm 


Assort*) Audio Driva Mts 


Video Drive Belts 

Comes in packs of 14 assorted sizes. 
Sizes include: 


H60I5 



32 x 1.2mm 
40 x 1.2mm 
45 x 2.0mm 
56 x 0.8 x 8.0mm 
60 x 1.0mm 
70 x 1.0mm 
76 x 0.6 6.0mm 
83 x 1.6mm 
92 x 1.2 10.0mm 


97 x 1.2mm 

98 x 2.4mm 
114 x 1.8mm 
121 x 2.3mm 

91 x 0.6 x 5.8mm 
H 6016 






6/8 Pin Modular 
Crimp Tool 

Cuts and strips cables and crimps various 6 
pin and 8 pin modular connectors including 
6P4C (RJ-11), and 8P (RJ-45) varieties. Rugged 
metal construction for 
accurate crimps. 

T 2920 



16-Piece 

Multi-Purpose Tool Kit 

The ideal tool kit for servicing computer and 
electrical products. Includes a pearl catch, 1C 
extractor, wire cutters, driver handle, PLCC 
extractor, component 
tube, insulated tweezers, 
long nose pliers, assorted | 
screwdrivers and more. 

T 4843 


Aluminium Frame Tool Case 




Lockable case with removable 
tool holder, dividers and 
carry strap. 

Measures 480 x 326 x 150mm 
T 4856 




Pocket Soldering System 

Butane powered soldering iron with blow torch, hot 
blower, hot knife tips and 
handy storage case 
T 1374 


Weller 




SOLAR POWER 




Solar Radio 
with Torch 



Made from top quality components and 
built to last. Dynamo or solar charging of 
internal NiCad batteries AC adaptor 
socket and optional battery back-up too. 
Great for the boat, camping etc. 

0 2050 

Weatherproof 
Solar Torch 

Stuck in the middle of nowhere without 
batteries, then this is the answer! Solar 
cell charges internal NiCad batteries. 
Includes bracket and flashing LEDs. 

0 2045 

Solar NiCad Charger 

Charges AA/AAA/C & D sized NiCad 
batteries. Ideal for camping. 

Batteries not included. O 2005 


DSE NiCad lOOOmAH AA Battery 

S 3304 
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GREAT GEAR FOR THE WORKSHOP 

OR OUTDOORS 



Compact Weather Station 

A compact Weather station that provides an 
electronic barometer (with 
altitude compensation) showing 
actual barometric pressure and 
its trend over the last 24 hours, 
so you can gauge the likely 
changes in the weather, or make 
use of the forecast that the 
weather station provides. It also 
measures indoor temperature and 
relative humidity to provide a 
comfort" indication. The unit 
measures 108 x 136 x 27mm, 
and is wall or desk mountable. 

D 3952 

ATS-909 Deluxe Shortwave Receiver 

Sangean’s latest multi-band receiver, the ATS-909 provides 
professional dual-conversion performance in a package that’s 
easy to use, whether at home or while travelling. It provides 
full AM/FM/LW coverage for reception of local stations, as 
well as continuous l.7l5-29.999MHz coverage for reception 
of international Shortwave signals, Commercial and Marine 
traffic, as well as Ham radio and CB transmissions. HF 
reception modes includes AM for shortwave broadcasters 
(I kHz and 5kHz tuning steps), and SSB for Ham, 

Commercial and Marine signals with tuning steps of 40Hz 
and I kHz. A total of 307 memories are provided for storing 
your favourite frequencies (261 on SW, 18 each for MW/FM 
and 9 for LW), with battery-free EEPROM memory back-up. 
Includes stereo earphones, ANT-60 wind-up antenna, carry 
case and AC adaptor. Requires 
4 x ‘AA’ batteries for portable use. 

Other features 
include: 

• Keypad frequency entry 

• Auto tuning system for 
strongest signal location 

• Narrow/Wide I.F filters 
for clearer SW reception 

• FM stereo via earphones 

• Battery and signal strength indicator 

• External shortwave antenna socket 

• World time clock covering 42 cities 
D 2849 


◄ 


3-15V Regulated 12A DC Power Supply 

• Like no other - packed with features and affordable! 

Ideal for service organisations and enthusiasts needing a 
low-noise, regulated DC power source. 

DC output is from 3-15V and current is up to 12 amps 
continuous at 15V (lower current at lower voltage). 

• Front panel metering, high current banana-style and low 
current output connections for flexibility. 

• Internal heatsink and thermally-switched fan provides cooling 
without protrusions in the metal case (measuring 320 x 150 x 145 mm) 

• Extensive overload protection 
through dissipation limiting 
circuitry for the pass 
transistors, heatsink over 
temperature cut-out, fused 
auxiliary secondary winding, 

AC mains circuit breaker and 
transformer thermal fuse. 

D 3812 



UPS - Complete Protection 
against Power Problems - 

Filters surges and sags. If incoming 
voltage is low, it boosts output 
voltage without draining the 
internal battery. If line voltage is 
too high, it automatically provides 

power from its battery. __ 

Automatically transfers to internal 

battery power when incoming 

power is lost Specifically engineered to ~~ 

work with switching power supplies found in computer, 

communications & industrial equipment Includes PC 

interface cable and shutdown software. 
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300VA/190 Watts M 7611 
400VA/250 Watts M 7612* 

*Not on display at all stores 
but may be ordered. 

wamoLs ft* F> 

From 


$249 SAVE $80 
$399 SAVE $50 



Find your favourite fishing spot, fence line or camping site with ease! 
With improved sensitivity, these satellite navigators can be used under tree 
foliage cover and many boat canopies and provide 12 channel parallel 
_ °P er ation for much faster position fixes than previous models. 



GPS-2000 Satellite 
Navigator 


It displays current Latitude/ 
Longitude or UTM (map) 
co-ordinates, speed, direction, 
course correction and “distance to" 
data. Requires 4 x “AA” batteries. 

D 3917 


NEW 


00 
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GPS-3000XL Satellite 
_ Navigator 


Same as the GPS-2000 but with 
non-slip rubber backing, rubberised 
keypad, 6 navigation screens and dry 
nitrogen filled for best long-term 
weather protection. Includes carry 
case, DC power module 
and mobile mounting 
bracket D 3919 


NEW 


rr MAGELLAN 
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PHONE FAX AND MAIL ORDERS 


PHONE: WITHIN AUSTRALIA: 1300 366 644 (Local Call Charge) 

NEW ZEALAND: (09) 488 2198 or (09) 488 2135 

(02) 9395 I 155 within Australia and (+612) 9395 1155 from outside Australia 

(?! C sLp r ?eqI,I!d) ELECTR0N,CS ' D ' reCt Link RCply ^ l6 °’ P ° B ° X 32, ‘ North ^ NSW 2,13 

DICK SMITH ELECTRONICS, Mail Order Division, Visit our web site at 

Private Bag 102-903 North Shore Mail Centre, Auckland http://www.dse.com.au 

Excludes packaging and postage. All major Credit Cards accepted. 

14 Day Money Back Guaranteed if NOT completely satisfied. (Software excluded) 


FAX: 

MAIL: 


dickSsmith 
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This magazine is now 
on sale at all of our 
New Zealand stores! 
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Construction Project: 


AUDIO MASKER FOR 
TINNITUS SUFFERERS 


What’s an audio masker, you ask? It’s a device that provides a low level background hiss, used 
to help mask the noises heard by people suffering from tinnitus. The device presented here can 
be configured to provide a background sound that can range from a strong rushing waterfall down 
to the soft sound of wind blowing through the trees. It’s a lot cheaper than commercial units, and 

runs off a single 9V battery. 


by GRAHAM CATTLEY 



Tinnitus is a term used to 
describe ringing in the ears, or 
any other form of perceived 
sound that doesn’t come from 
an external source. Tinnitus 
can manifest itself as anything 
from constant low level roar¬ 
ing, through cicada-like 
chirrups to a high frequency 
background squeal. 

Over 20% of the population 
will suffer from tinnitus at 
some point in their lives. For 
some, it is just an annoyance, 
while for others it can become 
a nerve-wracking condition 
that affects almost every 
aspect of their lives. 

Some relief can be found in 
the use of ‘audio maskers’, 
devices that emit a constant, 
low level blanket ot random 
noise that makes the tinnitus 
aesthetically more acceptable. 

The ear/brain also becomes 
adapted to the masking and 
automatically disregards it, 
and in the process it tends to 
disregard the tinnitus as well. 

The use of an audio masker 

can help significantly when reading, studying, or even just try¬ 
ing to get off to sleep. 

Perhaps the simplest audio masker would be the hiss ot an 
FM radio tuned off-station, or a recording of environmental 
sounds like waterfalls, but there are a couple of points in favour 
of the specifically designed audio masker described here. 

Due to the diverse range of sounds heard by tinnitus sufferers, 
different types of masking signal are often desirable. Maskers 
are often more effective with people who experience a high 
pitched tinnitus (usually described as ‘ringing’), and each user 
can benefit by adjusting the level and degree of filtering of the 
masking noise to be most effective in covering their tinnitus. 

There are also the more practical aspects of size, portability and 
battery life to be considered, along with the all-important factor ol 
price. So with all these points in mind we’ve come up with what 


Small enough to slip into a pocket , the Audio Masker is 
designed to be used with a standard pair of earphones and 
runs off a single 9V battery. A switched tone control lets you 
adjust the sound to provide the most effective masking. 


we think is a useful, practical 
and configurable design that 
should provide a degree of 
relief to many users. As well, it 
costs a lot less than commercial 
models — some of which can 
run to over $800 each! 

The circuit 

The heart of the masker is 
Ql, an NPN transistor. Here 
we are taking advantage of 
the reverse-bias leakage cur¬ 
rent that will flow through the 
PN junction between its base 
and emitter leads. If the volt¬ 
age drop across these two 
leads is higher than the junc¬ 
tion’s reverse breakdown 
voltage, the transistor will 
break down and current will 
flow backwards through it, 
producing noise. The current 
flow is limited to less than 
1 OOuA by the resistance of the 
250k volume control VR1, 
and so the transistor isn’t 
damaged. 

One problem with this 
approach is that the base- 
emitter reverse breakdown voltage of most common transis¬ 
tors is between 10 and 15 volts. We wanted to run the masker 
on a single 9V battery (both for size and cost considerations), 
so we’ve employed the services of a voltage doubler circuit 
based around the CMOS 7555 timer IC1. 

IC1 is configured as an astable multivibrator running at 
around 60kHz, with a roughly even mark/space ratio. This dri¬ 
ves the voltage doubling circuit itself, comprising Dl, D2, Cl 
and C2. When running, the junction of D2 and C3 should rise 
to around double the battery voltage, so a fresh 9V battery 
should deliver approximately 18V to the emitter of Ql. 

With this high voltage applied, the transistor breaks down, 
and the resulting noise signal is developed across the volume 
control RV1. The signal is then tapped off via the lOnF capac¬ 
itor C4, and passed directly to the signal input of IC2, an 
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LM386 audio amplifier IC. 

Due to the 50k input impedance of the 
386, capacitors C5 and C6 allow you to 
provide a degree of filtering to the noise, 
tailoring the tone to best suit the listen¬ 
er. The values shown in the circuit are 
just examples of the sort of values to try, 
but any value up to luF will work, with 
the higher values filtering out more and 
more of the higher frequencies. SW1 
lets you switch between two different 
capacitors, or just use one capacitor and 
leave the other position disconnected, 
letting you switch between filtered and 
unfiltered noise. 

The audio amplifier is pretty 
straightforward, with C7 and C8 help¬ 
ing to bypass the IC’s supply. It’s 
worth mentioning the role of R3 at this 
stage, as you may need to change its 
value depending on the degree of fil¬ 
tering you have decided on. R3 is con¬ 
nected in series with lOuF capacitor 
C9 between pins 1 and 8 of IC2. These 
two components set the gain of the 
amplifier, which with the values 
shown will give a gain of 20. 

If you decide on heavier filtering for 
the input signal, to give a less harsh 
sound, you’ll notice that the output vol¬ 
ume will drop (because you’ve attenuat¬ 
ed the input). To compensate for this 
you can increase the amplifier’s gain by 
decreasing the value of R3. 

Dropping R3 down to a value of470Q 


You can see here 
how the pot’s 
lugs are trimmed 
off so that they 
won’t hit the side 
of the case. The 
PCB is mounted 
to the bottom of 
the case by two 
short self tap¬ 
pers, and the bat¬ 
tery sits on edge 
beside it. 



will give a decent boost to the signal. 
You can even replace R3 with a wire 
link to give the maximum gain of 200, 
but this will tend to drain the battery at 
a higher rate. As it stands the circuit 
draws around 5-6mA when running, but 
this will increase to 15-20mA at the 
highest gain setting. 

No off switch? 

If you look closely at the photos, 
you’ll notice that the masker doesn’t 
have an on/off switch. This was done for 
a couple of reasons: firstly there wasn’t 


any room on the front panel for another 
switch, and secondly there’s always a 
chance of these small projects being 
accidentally left on after use, draining 
the batteries. We could have had a small 
pilot LED to let you know that the unit 
was on, but we found that the LED drew 
three times as much current as the rest of 
the circuit put together! 

Instead, we are using an MTP3055 
power MOSFET to switch the circuit on 
only when the headphones are plugged in, 
and to switch it off when they are removed. 

With the headphones removed, the 



IC1 drives a voltage doubling circuit, which supplies 10-18 volts to Q1. IC2 amplifies the noise produced, while Q2 switch¬ 
es everything off when the headphones are removed. 
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Audio Masker For Tinnitus Sufferers 


MOSFET is held off due to its gate and 
drain being shorted together via the 
switched contacts inside SKT1. Once 
the headphone plug is inserted, howev¬ 
er, the socket’s switched contact 
(labeled 2 in the schematic diagram) is 
isolated, and the MOSFET’s gate is 
pulled high via 470k resistor R5. The 
MOSFET then turns on, and supplies 
current to the rest of the circuit. 

When unplugged (off), the circuit 
draws around 17uA, by virtue of the DC 
path via R5 and SKT1. This is well 
within the self-discharge characteristics 
of the 9V battery, so despite this small 
drain you’ll still get the maximum life 
out of your battery. 

Note that we’re only supplying a max¬ 
imum of 20mA in this circuit, and so any 
of the smaller power N-channel 
MOSFETs could be used instead of the 
MTP3055 — such as the common 
VN10KM, which is supplied in a modi¬ 
fied TO-92 case. We only used the larger 
TO-220 style because they were slightly 
cheaper and more readily available. 

Construction 

Construction of the audio masker isn’t 
particularly difficult, but due to the 
somewhat cramped conditions inside 
the case you might find it easier to pro¬ 
ceed as follows. 

Firstly, the case. We designed the 
masker to fit into one of the newer light 
grey plastic boxes, with the controls 
mounted on one end. This makes it very 
easy to carry the masker around in your 
pocket and results in quite a profession¬ 
al looking unit. 

You can, of course, use one of the stan¬ 
dard small zippy boxes (they’re much the 
same price). But for the purposes of this 
article we’ll assume you’re using one of 
the slightly slimmer grey cases. 

Start work on the PC board by enlarg¬ 
ing the two mounting holes to accom¬ 
modate the two short self-tappers that 
will hold the board to the bottom of the 
case. This done, insert the 11 PC pins 
around the edge of the board, using a 
small pair of pliers. These pins are often 
a tight fit, so it’s easier to get them in 
and soldered before you start mounting 
the other components. 

Next, install the five resistors and the 
two diodes, checking their orientation 
with the overlay diagram. Install all the 
capacitors next, again checking the 
overlay diagram for the polarity of the 
electrolytics. For the two filter capaci¬ 
tors C5 and C6, we suggest that you go 
with the values as described for now, as 
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Fig.2: Above are the connections to a 
common stereo socket, with both 
channels wired in parallel. 



The component overlay diagram. 
Watch the orientation of the diodes 
and electros, and note that different 
MOSFETs can be used in place of Q2. 



Here’s the board pattern and front panel 
artwork reproduced full size. 


you can easily alter their value once 
everything is up and running. 

The last things to go on the board are 
the two ICs, the transistor and the MOS¬ 
FET. Solder these in, taking care of the 
7555 and the MOSFET as these are sta¬ 
tic sensitive devices. 

With the PC board now finished, you 
can start on the front panel. Using a pho¬ 
tocopy of the artwork as a guide, mark 
off and drill the three holes for the pot, 
switch and socket. Then if you are using 
an adhesive front panel, stick it on and 
cut out the holes with a sharp knife. 

The pot can be mounted first, with its 
shaft trimmed to length to suit the knob, 
and its three terminals facing the edge of 
the panel as shown in the photo. Mount 
the switch and socket in their respective 
holes, and check that the populated panel 
will fit in the case. It probably won’t first 
time round, as the pot’s terminal lugs 
tend to foul against the edge of the case. 
If you do as we did and trim them off 
short with a pair of wire cutters, a bit of 
luck and fine tuning should make it all fit. 

In some cases the back of the pot may 
hit against one of the support pillars, and 
you may have to enlarge the pot’s 
mounting hole in the panel to let the pot 
sit as far forward as possible. 

With the panel in place you should 
now be able to mount the PC board in 
the bottom of the case using two very 
short self-tapping screws. We couldn’t 
find any screws short enough to suit the 
case’s 2-3mm high support pillars, so 
using a pair of (old!) side cutters we 
clipped a couple of standard length self¬ 
tappers to size... 

You can now run lengths of hookup 
wire (we used short pieces of IDC rib¬ 
bon cable) from the board to the switch, 
pot and socket on the panel, and solder 
in the battery clip leads. 

Fig.2 shows the connections to a typi¬ 
cal stereo phono socket, and as you may 
have noticed we are driving both ear¬ 
phones in parallel. If your socket differs 
significantly from the one illustrated, 
you may have to probe around with a 
continuity tester or multimeter to identi¬ 
fy the pins. 

After installing the battery and before 
screwing the case together, check that 
the circuit’s quiescent current is around 
20uA with the earphones unplugged. 
Plug them in, and the current should rise 
to around 5 to 6mA; you should also be 
able to hear a soft rushing sound from 
both earphones. If not, double check the 
headphone socket connections as this is 
the most likely place for errors. 
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Parts List 


Resistors 

(All 5% 0.25W) 

R1 Ik 

R2,3 10k 

R4 10 ohms 

R5 470k 

VR1 250k 16mm log pot 

Capacitors 

Cl ,5 1 nF disc ceramic 

C2,3, 

7,10 0.1 uF MKT or polyester 

C4,6 10nF MKT or polyester 

C8,9 IOuF 16VW RB electrolytic 

Cl 1 47uF 16VW RB electrolytic 

Cl2 IOOuF 16VW RB electrolytic 

Semiconductors 

IC1 7555 CMOS timer 1C 

IC2 LM386 audio amplifier 1C 

Q1 BC548 or equiv. NPN transistor 

Q2 MTP3055, BUZ71A/VN10KM or 

equiv. N-Ch MOSFET 
D1,2 1N4148 small signal diodes 

Miscellaneous 

PCB 55 x 25mm, coded 97am12; plastic box, 
90 x 50 x 32mm or similar; SPDT mini toggle 
switch; 3.5mm switched stereo phono socket; 
12mm knob to suit; 9V battery clip; hookup 
wire, solder etc. 


Custom sound 

As I mentioned before, the tone of 
the masker’s noise can be altered be 
selecting different values for the two 
filter capacitors C5 and C6. Perhaps 
the easiest way to find the right value 
is to remove one of the two capacitors 
from the PC board, and to try tack sol¬ 
dering different value capacitors to 
the copper side of the PCB. Once you 
find the value that gives the most 
effective tone, you can then solder it 
in place permanently. 

Remember that if the volume gets 
too low (due to using larger filter 
capacitors), you can increase the gain 
of the audio amplifier by reducing the 
value of R3. 

If you like, you can use the masker to 
drive a larger speaker (in a suitable 
enclosure) and make a tabletop unit. 
Instead of headphones you could alter¬ 
natively use a pillow speaker, if the 
masker is mainly used to help you get 
off to sleep. 

However you use it, I would hope that 
it affords at least some relief from tinni¬ 
tus. Please remember though that it is 
not a cure, and that at best it can only 
give some symptomatic relief; if you 
suffer from tinnitus then there are things 
that can be done. Speak to your GP 
about it, or get in touch with a tinnitus 
support group. 

If you have access to the Internet, you’ll 
find that there are lots of tinnitus informa¬ 
tion resources available there as well. ♦> 


Introducing the Industrial 
ScopeMeter Test Tool: 



More Ways To Find The 
Trouble Fast 



The new Fluke 123 Industrial ScopeMeter is a 20MHz dual channel 
DS0, dual channel 5000 count meter and a date-stamped recorder- 
all in one hand-held package. 

• Connect-and-View™ hands-off operation runs through an entire 
troubleshooting sequence without ever touching a button! Excellent 
trigger facilities include video and pre-trigger. 

• Intuitive ease of use with unique "single test lead does all 
measurements" capability. One and the same test lead for waveform 
displays, multiple meter readings, capacitance and resistance meas¬ 
urements and continuity checking. 

• Safety-designed and certified for measurements on 600 Vdc, 
600 Vac rms/(1700 Vpk-pk). It works with a wide range of Fluke 
accessories including current clamps and temperature probes. 

• Large, high brightness cold cathode fluorescent backlit display 
has excellent contrast and visibility from dark corners to broad 
daylight. 

• Optional printer and PC interface as well as optional Windows 
software makes documentation tasks simple. 

• Three-year warranty. 

Also available Fluke l B’ Series ScopeMeters to 100 MHz. We stock a 

full range of multimeters, probes, holsters and other accessories. 

Call us with your requirements for technical advice. 


Ask for our T&M Catalogue. Available FREE! 


(wmm www vm 

129 Queen Street, Beaconsfield. Any prices quoted are ex-tax 

P.O.Box 37 Beaconsfield NSW 2014 acn 003 166 952 

Tel: (02) 9698 4111 Fax : (02) 9699 9170 S C& 



Call for name of your local stockist http;//www.obiat.com.au 
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Construction Project: 


VIDEO & PULSE 
DISTRIBUTION AMP 

There’s often a need to distribute composite video or S-Video signals, or frequency/time refer¬ 
ence signals, to a number of locations — around a lab, lecture hall or classroom for example. 
Here’s a low cost, wideband buffer/distribution amplifier module that can be used for this purpose. 
Its very wide bandwidth should also make it useful for driving multiple computer monitors from a 
single video graphics adaptor. 


by JIM ROWE 



The distribution amp module, shown here slightly larger than actual size. With four 
separate buffer channels, it can be configured for many different applications. 


Distributing video and other wide¬ 
band signals to a number of locations 
around a lab or lecture hall generally 
requires the use of correctly terminated 
coaxial cable runs, if the signals are not 
to be significantly degraded. And in 
order to drive a set of correctly termi¬ 
nated cables, you really need a wide¬ 
band ‘distribution amplifier’ with the 
appropriate bandwidth and other perfor¬ 
mance parameters — like output slew 
rate, current drive capability and so on. 

The small wideband amplifier module 
described here has been designed for 
this kind of application. It provides four 
separate buffer amplifier channels, 
whose inputs can be linked together in 
various combinations if desired, to pro¬ 
vide a number of different signal split¬ 
ting combinations: one input to eight 
outputs, two inputs to four outputs each, 
or four inputs to two outputs each. 

It’s also quite easy to wire up addi¬ 
tional ‘slave’ modules, operating from 
the first module’s power supplies, to 
expand its capabilities further. One 
slave module will double the number of 
buffers and allow driving up to 16 total 
loads, for example. 

The bandwidth of each buffer amp 
channel is essentially flat to well over 
100MHz, with an output settling time of 
12ns (0.1%), a slew rate of around 
1500V/us and the ability to drive either 
75 D. or 500 back-terminated cables. 
The amplifiers also have the ability to 
handle an input voltage swing of at least 
+/-1.4V, with a distortion of typically 
around 0.13% (-58dBc). 

This performance makes the module 
excellent for distributing both composite 
and S-Video (Y/C) analog video signals, 
and also time and frequency reference 
signals. In fact the bandwidth is so good 
that it should also be quite suitable for 


distributing the component video/sepa- 
rate sync signals from a computer video 
graphics adaptor — to allow driving 
multiple monitors from a single PC. 

And the good news is that the module 
uses only a small number of parts and 
should be quite easy to build, for a sur¬ 
prisingly low cost. 

Impressive chip 

The secret of the module’s excellent 
performance is a very impressive wide¬ 
band buffer amp chip from Maxim 
Integrated Products, the MAX497. This 
device consists of four closed-loop buffer 


amplifiers, each with a voltage gain of 
two and the kind of performance we 
could only dream about a few years ago. 
As you can see from Fig.l, its buffers 
have a rated frequency response for small 
signals of about 275MHz (-3dB), and the 
response is still rated to extend to around 
215MHz at full power output. 

Each buffer amp inside the MAX497 
offers a typical input impedance of 1MQ 
shunted by 2pF, an output impedance of 
only 1.5Q at 10MHz, an output slew rate 
of better than 1 lOOV/us for a 4 V step and 
an output THD (total harmonic distor¬ 
tion) of better that -58dBc for a 2Vp-p 
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Fig.2 (above): The MAX497 is ideally suited for driving back-terminated coax¬ 
ial cables, as its buffers have a feedback-stabilised gain of 2.0 (+6dB). This 
compensates for the voltage divider action of the back and load termination 
resistors (R1 and R2). 

Fig.1 (left): The small-signal response of the MAX497 buffers, taken from 
Maxim data. As you can see, they're very impressive. 


output swing at 10MHz. The overall 
device also offers adjacent-channel 
crosstalk of better than -72dB, ‘all hos¬ 
tile’ crosstalk of better than -65dB, and 
differential gain/phase errors of less than 
0.01%. It’s a very impressive device. 

Why a gain of two? Simply because 
the MAX297 is designed specifically 
for driving ‘back terminated’ coaxial 
cables — where the source end of the 
cable is presented with its matching 
impedance as well as the load end. This 
is done by using a series resistor, of 
either 75Q or 50Q as appropriate for the 
cable concerned. However this in turn 
means that a 2:1 voltage divider will be 
formed by the back termination resistor 
R1 and the load termination resistor R2 
at the end of the cable. So by giving the 
buffer amp a gain of two, we restore the 
overall gain to unity and ensure that 
each load receives a full-amplitude 
replica of the input signal (Fig.2). 

The MAX497 should be available 
either ex-stock or on order from Maxim 
device stockists. Maxim products are 
distributed in Australia by Veltek 
Australia, which is based in Victoria but 
has offices in most states. The head 
office number is (03) 9472 3855. 

Circuit details 

Electrically the distribution amp mod¬ 
ule is very straightforward, consisting as 
you can see (Fig.3) of four identical 
channels based on the simple arrange¬ 
ment of Fig.2. Each of the MAX497 
buffer amp inputs has provision for its 
own matching resistor (R1-R4), while 
each output is fitted with a pair of back- 
terminating resistors (R5-R6, R7-R8 
etc), to allow it to drive up to two loads. 
All of the terminating resistors R1-R12 
can have a value of either 75Q, to suit 
the cable impedance used in most com¬ 
posite-video distribution, or 50Q to suit 
the type of cable used in most RF and 
instrumentation systems. 



Fig.3(a): The circuit for the signal processing part of the module. With some 
configurations, some of the buffer inputs are linked together and the redundant 
termination resistors omitted. 
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VIDEO & PULSE DISTRIBUTION AMPLIFIER 



Fig-3(b): The power supply section of the module is very straightforward, and 
runs from an off-board transformer with a centre-tapped 12V winding. For slave 
modules, this section is omitted. 


The flexibility of the module stems 
from the fact that the four buffers can be 
used either separately or in combination, 
merely by linking their inputs and leaving 
out some of the input terminating resis¬ 
tors as appropriate. For example if all four 
input resistors are fitted and the inputs left 
unlinked as shown, the module can drive 
a pair of loads from each of four inputs. 

Alternatively by linking inputs 1 and 
2, and also 3 and 4, and omitting resis¬ 
tors R2 and R4, buffers 1 and 2 become 
a 1:4 distribution amp and buffers 3 and 
4 do as well. The module therefore 
becomes capable of driving four loads 
from each of two input signals. 

The remaining main configuration can 
be achieved by removing three of the 
input termination resistors (say Rl, R3 
and R4), and linking all four inputs 
together. This turns the module into a 
single-channel distribution amp, capable 
of driving up to eight loads from a single 
input source.Although it’s probably 
unlikely to be needed, you could of 
course use a combination of these main 
configurations if you wish. For example 
you could distribute a single video source 
to six loads by tying inputs 1 -3 together 
and leaving out resistors Rl and R3, 
while still using Uld to drive a pair of 
loads from a source connected to input 4. 

Note that to a large extent this flexi¬ 
bility is possible because of the high 
input impedance of the MAX497 
buffers. We are thus able to maintain a 
matching load impedance at the distrib¬ 
ution amp input(s), virtually regardless 
of the number of buffer inputs connect¬ 
ed, simply by juggling the number of 
input resistors we use. 

As the MAX497 is designed to oper¬ 
ate from supply rails of +/-5V DC, a 


suitable power supply circuit has been 
built right into the module. This is 
designed to accept a centre-tapped 12V 
AC input, from a small power trans¬ 
former such as the popular ‘2851’ type 
rated at 2VA. Diodes D1-D4 form a pair 
of full-wave rectifiers, which feed reser¬ 
voir capacitors C5/C6, regulators U2 
and U3 and capacitors C7/C8 to provide 
cleanly regulated +/-5V rails. 

Note that both the +5V and -5V rails 
are brought out to terminal pins on the 
PCB. This allows convenient checking 
of the rails with a DMM, and also makes 
it easy to run ‘slave’ modules from a 
single ‘master’ module fitted with the 
power supply components. As each 
MAX497 typically draws less than 
40mA, this means that a single 2851 - 
type transformer and power supply cir¬ 
cuit can power at least two more ‘slave’ 
modules if desired. 


The MAX497 is fitted with two sup¬ 
ply pins for the +5V rail, and two pins 
for the -5 V rail — both of which have to 
be well bypassed in order to achieve the 
chip’s full bandwidth potential. That’s 
the purpose of capacitors C1-C4, which 
are fitted as closely as possible to the 
pins concerned. 

Construction 

The complete distribution amp mod¬ 
ule is built on a small printed circuit 
board measuring 58 x 70mm, and coded 
97vdal2. The board is double-sided, 
with the top copper layer used mainly 
for a ground plane — and also to con¬ 
vey the -5V rail to the appropriate pins 
on the MAX497. No plated-through 
holes are required on the board, howev¬ 
er, as the only through connections can 
be made quite easily by solderding both 
sides of one PCB terminal pin and some 



Here are the 
etching pat¬ 
terns for the top 
(left) and bot¬ 
tom (right) of 
the distribution 
amp module, 
shown here 
actual size to 
assist those 
who like to etch 
their own 
boards. 
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To assist you with the assembly of the 
module, here's a top view as well as the 
PCB overlay diagram. Note that pins 1,3, 
5,7,11 and 13 of the MAX497 should be 
soldered to the copper on both top and 
bottom of the PCB, as should the ‘-5V’ 
terminal pin. 



of the pins of Ul. 

To begin assembling the board, 1 sug¬ 
gest that you start by checking both sides 
of it for possible bridges or hairline faults 
in the copper. If all seems well, you can 
then fit the PCB terminal pins. There are 
16 of these for the outputs (eight active 
pins, eight earth pins), two for the +5V 
and -5V rail pins near the centre, and 
three at the top for the AC power input — 
if you’re wiring up a ‘master’ board. If 
you’re building a ‘slave’, you’ll only 
need the centre earth pin at the top, along 
with the two DC rail pins. 

How many pins you fit at the inputs 
really depends on the exact configura¬ 
tion you want for the module, although 
it’s probably easiest if you fit all four 
‘active’ input pins, and at least one earth 
pin. That way you’ll be able to link and 
connect to the inputs very easily later. 
Of course if you intend using all four 
buffers separately, by all means fit all 
eight input pins — making a total of 29 
for a four-channel ‘master’ board. 

Note that all of the earth pins (includ¬ 
ing the centre supply pin) should be sol¬ 
dered to both the top and bottom copper 
of the PCB, so they act as feed-through 
connections to the top ground plane. It’s 
also important to solder both top and 
bottom of the -5V rail pin in the centre 
of the board, as this pin transfers the -5 V 
rail to the top layer. 

With the pins in place, the other com¬ 
ponents can be added. I suggest you begin 


by fitting the output resistors R5 - R12, 
followed by however many of the input 
resistors you’re going to need for the con¬ 
figuration you’ll be using. Note that all of 
these resistors should be either 75Q for 
composite video work, or 50Q for gener¬ 
al distribution of RF/pulse signals. 

If you’re building a ‘master’ board, 
you can now add the power supply com¬ 
ponents — the four rectifier diodes, the 
four electrolytic capacitors and finally 
the two regulators U2 and U4. Make 
sure you fit the 7805 regulator in the U2 
position; transposing the two could be 
disastrous for both the regulators and 
the MAX497 chip. 

In fact before proceeding further at 
this stage, you may wish to connect the 
power input pins temporarily to the sec¬ 
ondary of your transformer, apply 
power and use your DMM to check for 
+5V and -5V (referred to PCB earth) at 
the two centre rail pins. 

If all seems to be in order, you can then 
move to the final assembly stage: fitting 
the MAX497 chip itself, and its four 
monolithic bypass capacitors C1-C4. 
Here it’s easiest if you fit the chip first — 
this allows you to solder all of the pins on 
the underside of the board, and then pins 
1, 3, 5, 7, 11 and 13 on the top as well. 

The last step is to fit the four mono- 
lithics, which should be fitted with the 
shortest possible lead lengths (i.e., with 
their body as close to the PCB as you can 
get, without straining the leads or com¬ 


ponent). Note here that it’s easiest if you 
fit C1 and C2 from the top in the usual 
way, soldering them to the underside 
copper, but conversely fit C3 and C4 
from the underside and solder them to the 
top copper. You can see from the photos 
that I did this with the prototype shown, 
and it was both convenient and effective. 

Your distribution amp module should 
now be complete, and ready for use. 
How you configure it, how many you 
use and how you house it/them will of 
course depend on your intended applica¬ 
tion; that’s why I’ve left those aspects 
for you to decide. Before ending up, 
though, there are a couple of specific 
applications where some further com¬ 
ments might help. 

S-Video signals 

First, there’s the matter of distributing 
S-Video or ‘Y/C’ video signals, of the 
type used by higher-quality VCRs, cam¬ 
corders and TV receivers/video moni¬ 
tors. As the name suggests, this uses two 
separate video signals: the luminance or 
Y signal, which also includes the sync 
and blanking pulses, and the chromi¬ 
nance or C (colour) signal, which also 
includes the colour bursts. These are 
kept separate in the S-Video format, to 
reduce image degradation caused by 
colour cross modulation. 

Although these signals are thus a little 
different from the familiar ‘composite 
video’, they’re still analog in nature, 
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with much the same bandwidth require¬ 
ment and distributed at 75Q impedance. 

As a result, the distribution amp just 
described should be just as suitable for 
S-Video signals as it is for composite 
video. All you’ll need to bear in mind 
is that you’ll be distributing two sig¬ 
nals in parallel. 

In other words, you’ll be able to use a 
single module to distribute a pair of Y 
and C signals to four different S-Video 
loads — but if you need to drive addi¬ 
tional loads, you’ll need a slave module. 
One master module and a slave could 
therefore drive up to eight S-Video 
loads, with say the master handling the 
Y signal distribution, and the slave han¬ 
dling the C signal. (This arrangement 
would minimise Y/C crosstalk.) 

For your reference, the pinouts for 
the miniature 4/5 pin connector usual¬ 
ly fitted to S-Video equipment is 
shown in Fig.4. As you can see it’s 
quite straightforward. The same con¬ 
nections are used at each end. 

VGA signals 

The situation is a little more compli¬ 
cated with the analog video signals 
used by most modern PCs. These gen¬ 
erally conform to the ‘VGA’ or ‘S- 
VGA’ format, and one of the problems 
about this format is that it’s not partic¬ 
ularly standardised. About all you can 
say with much certainty at all is that 
most of them use a 15-pin ‘D-sub’ 
connector, with three rows of five 
staggered pins in the same shell for¬ 
merly used by the standard DB-9 con¬ 
nector. That’s when they don’t use a 
standard DB-15 connector, or a set of 
three or five BNC connectors! 

Even limiting ourselves to the most 
common D 15-sub connector, there’s a 
further complication in that some com¬ 
puter graphics cards and monitors use 
certain pins of the connector to either 
tell the adaptor what type of monitor is 
connected, or allow the two to commu¬ 
nicate more extensively. These monitor 
coding and serial communications sys¬ 
tems generally use pins 4, 11 and 12 or 
pins 12, 15 and 5 respectively. 

Let’s ignore these fancy ‘optional 
extras’, though, as you probably would¬ 
n’t be too interested in them if you’re 
simply planning to distribute VGA or 
SVGA signals to a bunch of monitors 
around a hall or lecture theatre. For this 
sort of application, you’re really only 
going to need the main signals used for 
displaying the video image itself. 
Luckily this aspect of the D 15-sub con- 


PARTS LIST 

Resistors 

R1-4 75Q or 500 

(or 1 k — see text) 

R5-12 75Q or 500 

(see text) 

Capacitors 

Cl-4 0.1 uF monolithic ceramic 

C5-6 10OOuF 16VW RB electrolytic* 

C7-8 10OuF 10VW RB electrolytic* 

Semiconductors 

D1-4 1N4001 silicon diode* 

U1 MAX497 quad video buffer 1C 

U2 7805 +5V regulator* 

U3 7905 -5V regulator* 

Miscellaneous 

PC board, 58 x 70mm, code 97vda12; 29 x 
PCB terminal pins; 4 x 10mm 
insulated/tapped pillars. 

*Not required for a slave board — see text. 


S-VIDEO 

CONNECTOR 



Luminance (Y) 
Lum. ground 


Chrominance (C) 
Chrom. ground 


Fig.4: The connections for S-Video 
connectors. As you can see, there 
are two separate signals, luminance 
and chrominance, so you’ll need at 
least two buffers per source. 



Horizontal sync 
Horizontal sync gnd 

Vertical sync 
Vertical sync gnd 

Blue video 
Blue gnd 

Green video 
Green gnd 

Red video 
Red gnd 


D15-SUB 
CONNECTOR 


Fig.5: There are five signals present 
on a computer’s VGA/SVGA video 
output, three of which are wideband 
analog video. To drive additional 
monitors you’ll need at least five 
buffers, two with higher-value input 
resistors (see text). 


nection system is fairly well standard¬ 
ised, and as shown in Fig.5. 

As you can see, there are actually 
five main signals — the three colour 
video signals (red, green and blue), 
and two separate sync signals (vertical 
and horizontal sync). 

The three video signals are analog, 
each around 0.7Vp-p and at the standard 
75Q impedance; they’re essentially very 
similar to standard video signals, except 
that (a) the three colour components are 
separated, and (b) they can have fre¬ 
quency components which extend much 
further than standard video (up to 
120MHz, in some cases). In other 
words, there should be no particular 
problem about distributing these signals 
using the module(s) described in this 
article — you’ll just need three chan¬ 
nels, one for each colour. 

On the other hand the two sync sig¬ 
nals are digital, and switch between 
TTL logic levels (i.e., about 2.4V and 
0.8V). This means that the voltage 
swing for these signals is still within the 
capabilities of the buffers in our distrib¬ 
ution amp module, but the impedance 
level is rather higher — around 1 kQ. 

I haven’t had time to try it, but there’s a 
good chance that you could use the distri¬ 
bution amp buffers to handle these sync 
signals merely by changing their input ter¬ 
minating resistors to 1 kQ (instead of 75Q 
or 50Q). Providing the buffer inputs are 
connected to the computer’s VGA output 
port by fairly short lengths of cable, this 
should work quite satisfactorily. 

Note that when you’re using the 
buffers to distribute VGA sync signals, 
their output back-termination resistors 
are probably best left at 75Q to give the 
best driving of reasonably long cable 
runs. Also only change the input resistors 
to 1 kQ for the buffers which are used to 
handle the horizontal and vertical sync 
signals — leave the resistors at 75Q for 
those handling the three video signals. 

If you follow these suggestions, you 
should find that this distribution amp 
module is quite suitable for running 
multiple computer monitors from a sin¬ 
gle VGA/S-VGA graphics adaptor. 
Just remember that you’ll need at least 
two modules (a master and a slave), to 
provide enough buffers for driving 
even two monitors, because this 
requires five buffers in all (three for the 
video, two for the sync). 

With a master and two slave mod¬ 
ules, you’ll have enough buffers (12) 
to drive up to four monitors — with a 
couple left over. ❖ 
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Mini Construction Project: 

SANTAft OWN 
CHRISTMAS LIGHTS 

We’ve described circuits to control Christmas lights before, including a programmable microcon¬ 
troller-based system last month. But we thought you’d appreciate this new design, because it 
comes from a rather special contributor. It also happens to be low in cost and easy to build — so 
why not build one up, and be rewarded by a special twinkle in your children’s eyes? 


by S. CLAUS 

Ho, ho, ho to you! Well, December 25 is almost with us 
again and have / got a lot to do between now and then. So 
much so, in fact, that this year 1 thought 1 d enlist the pages 
of EA to drum up a bit of help with my annual effort to 
spread a bit of Christmas cheer. 

Pardon? You didn’t know I dabbled in electronics? Well, 
you have something to learn. The electronics in kids’ toys 
today means 1 have to be a master of electronics design and 
construction. I’m even looking at putting in a water lab tor 
next year, up here at the North Pole... but that s another story. 

These Christmas lights are designed for an impressive light 
show. They consist of five strings of super-bright LEDs which 
flash in a random-looking pattern. The flash rate is variable, so 
you can ‘tweak’ them to look just the way you like. Each 
string has six LEDs in it (but this can be changed with suitable 
modification to the circuit). Standard, rather than super-bright, 
LEDs could also be used. But because LEDs aren’t as bright 
as tungsten filament lamps, don’t consider using these lights in 
strongly-lit rooms or situations. 

The circuit (Fig.l) is the essence of simplicity — which is 
just as well, because 1 don’t have the time to fiddle with over¬ 
ly complex designs, involving hard-to-get components. It 
consists of nothing more than a 555 timer (Ul) which clocks 
a CMOS 4017 Johnson (decade) counter (U2). The 10 outputs 
of the counter are ORed in suitable combinations before being 
used to switch output transistors that drive the five strings of 
LEDs. The circuit is designed so that at any one moment, two 
of the LED strings (i.e., 12 LEDs) will be on. 

The circuit also contains an on-board power supply that can 
be driven from an AC or DC input. You will need a plug pack 
or suitable transformer. The circuit won’t draw much more 
than 40 milliamps (depending on the drive current used for the 
LEDs). The minimum AC input is about 11 volts, but be care¬ 
ful not to go too high either or you might overheat the 7812 reg¬ 
ulator or damage the main DC filter capacitor (C l). 

If you are using a DC input, you will need a minimum ot 14 
vo lts — alternatively if you have a regulated 12 volt DC sup¬ 
ply, the diode bridge (D1 to D4), Cl and the 7812 regulator 
can be left out. Simply wire the regulated supply directly to 

+12 volt and ground on the PC B. 

Luckily, 1 don’t have to worry about transformers. All the 
electrics on my sleigh are driven by a simple coil ot wire 
around the perimeter. As I speed through the ionosphere, the 
current generated in the coil is enough to drive the lights, and 
all the other sleigh accessories — most importantly ot all, the 
electric seat warmer! 

The only part of the circuit that might be hard to follow is 



Mr Claus sent us this prototype of his flashing light 
unit, which he admits was ‘a bit rough'. Our photogra¬ 
pher dummied up a stylised Christmas tree to illustrate 
one possible use... 

the ORing of the outputs of the 4017 counter (U2). Twenty 
1N914 diodes form five OR gates, and the output ol each gate 
controls one string of LEDs. I’m not going to explain how the 
ORing pattern was chosen, but it was the part of the circuit that 
took me the most time to design. The aim was to get two sets 
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Santa’s Own Christmas Lights 



dr%es T one-oNen counte'ruS HSZL 25? f* strai 9 htf orward. A variable oscillator using timer chip U1 

onves one of ten counter U2, and the dtode gatmg operates LED swrtching transistors Q1 - 05 in a pseudo random’ fashion. 


of LEDs on at any one time, and to 
make sure that when the next pair of 
strings came on, they were different to 
the last two strings. Anyway, it works, 
so why should you worry? 

Most of the components should be 
available from your odds and ends box. 


although a shopping trip for some suit¬ 
able LEDs might be necessary. 1 notice 
that Oatley Electronics seems to have 
some bright (1 candela) LEDs available 
at present, priced at only 10 for $4 — 
they might be worth checking out. 

For the LED driver transistors, 1 have 


LED st rings -fr -fr . 3 . ^ 
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used a mix of BC547 and BC548 types, 
but only because I had some in my junk 
box. Just about any NPN switching tran¬ 
sistor should do the job — just make 
sure they have the same pinout as the 
BC547/548s. 

You may need to experiment with the 
current limiting resistors for the LED 
strings (R4, R5, R7, R9, R11). I have used 
56Q, 1/4 watt resistors. The LEDs are 
wired in series and the total voltage drop 
across them approaches 12 volts. Any 
small changes in voltage drop resulting 
from the use of different LEDs could sig¬ 
nificantly affect the voltage ‘gap’ from the 
12 volt supply. If you are unsure, I would 
suggest caution when first testing each 
string of LEDs — try a 1000 series resis¬ 
tor to start, then work down from this. 

Building it 

Construction is straightforward. Take 
the usual precautions with the PCB, mak¬ 
ing sure all the diodes and polarised capac¬ 
itors are orientated correctly. There are 10 

Fig.2: How the five strings of LEDs 
are connected to the board, with their 
common anode leads all connected to 
the +12V pin. 








































































































































Here is the PCB overlay diagram, to guide you in placing all of the components on the PCB, and also the board’s etch¬ 
ing pattern (actual size) for those who prefer to make their own. 



links on the PCB. These run between the 
two columns of 1N914 diodes. 

The externally-mounted variable resis¬ 
tor (VR1) which controls the flash rate 
must also be connected to the PCB. Two 
pads for this are marked just to the right 
of C4 (below Ul). Fig.2 shows this and 
other external connections to the PCB. 

The most fiddly part of the project is 
making up the LED strings. As men¬ 
tioned, they are created from series- 
wired LEDs. Be careful to mark and 
correctly orientate the polarity of each 
LED as you wire it, and test each string 
as you complete it. Also mark the anode 
(or cathode) of each string when done. 

I used light duty black hook-up wire 
for the strings, cut into suitable lengths 


to achieve the desired LED spacing. The 
LEDs were soldered onto the hook-up 
wire and one bare connection was insu¬ 
lated with a short length of 1.5mm 
‘spaghetti’ sleeving. Both this and the 
other bare connection were then covered 
by sliding on a short length of 3mm 
heatshrink tubing. 

The LEDs I used had water-clear lenses 
and were quite directional. Nevertheless, 1 
found they worked well when viewed oft- 
axis. If desired, you could probably dif¬ 
fuse their output by dabbing a small, thin 
layer of translucent epoxy or similar onto 
the end of each LED. 

When completed, the board will easi¬ 
ly fit into the second smallest jiffy box. 
Screw terminals or other suitable con- 


A view inside Mr Claus’s prototype, showing how he fitted everything into 
the utility box. 


nectors fitted to the outside of the box 
can be used for connecting up the LED 
strings. You will also need to mount the 
variable resistor through a suitable hole 
in the jiffy box. A common anode is 
used for all strings and this is taken from 
the +12 volt output marked on the PCB. 
The cathode end of each LED string is 
wired respectively to the outputs 
marked 1, 2, 3, 4 or 5 on the PCB. 

Well, that’s all there is to it. So get out 
your soldering irons, and get cracking. 
But whatever you do, don’t leave your 
iron at the bottom of the chimney when 
you’re finished. I might come off the 
worse for wear if you do — and so 
might your soldering iron. 

Merry Christmas! ❖ 

PARTS LIST 

Resistors 

(All 1/4 watt unless specified) 

R1 10k 

R2,3,6, R8,10 2.7k 

R4,5,7,R9, 11 56 ohms . 

VR1 50k pot (linear taper) 

Capacitors 

G1 330uF 25V RB electrolytic 

02 lOOuF 25VW RB electrolytic 

C 3 lOuF 25VW RB electrolytic 

(or tantalum) 

04 0.1 uF monolithic ceramic (0.2") 

Semiconductors 

Ul 555 timer 

U2 4017 CMOS decade counter 

U3 7812 voltage regulator 

Q1.5 BC547 or BC548 transistor 

(or similar NPN switching) 

Di -D4 1N4004 or similar diodes 

D5-D24 1N914 signal diodes 

Miscellaneous 

PCB 79 x 54 mm, code 97xlc12; jiffy box 130 x 68 x 
45 mm; 2 . 4 mm DC panel socket (or similar, for 
power connection); approx 20 metres black hookup 
wire (light duty); 30cm x 1.5mm diam spaghetti tub¬ 
ing, 30cm x 3 mm diam heatshrink tubing; six x 
screw connectors (or similar, for connecting LED 
strings to controller); knob for variable resistor; 
hookup wire, tinned copper wire for PCB links; 12V 
AC supply. Optional: 16-pin and 8 -pin 1C sockets. 
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In our opinion, our range of RF Shielded Mobile 'Phone Cases are the best value around if you are concerned J 
about safety. They contain good old fashioned genuine leather” as well as LEAD for a RF Shield To be frank they 
have not been particularly popular. It seems that "safety" products don't sell. Human nature we guess!' well 
we ve now cut the price down to a point where the cases are no dearer than a quality non shielded phone ’ 
case. The new price for this product is now a ridiculous $19.95 a massive $ saving over the original price 
( iut as a special Xmas Bonus, if you buy one (or several) of these cases in December we will 
give you another (0% discount off any product under $50 shown in this set of ads im 

WHY TAKE THE RISK? 


RF SHIELDED PHONE CASES 


We’re not sure whether the stories 
you hear are true or not. Some people it seems, appear to get 
headaches from continual mobile phone use. Jaycar has 
sourced a range of genuine leather mobile ‘phone cases to 
suit most popular models. So what? Well these cases have a 
special lead - yes lead, insert sewn into the lining of the 
leather case. This lead runs right across the earpiece (where j 
your head is closest to the ‘phone) & right around the base I 
of the antenna where RF radiation 


[Microtac Cat. HC -6920 

Motorola 8200,8400 Cat. HC-6922 
Motorola Flare cat. hc -6924 
Motorola 8500,8700 Cat. HC -6926 
Nokia 2110 Cat. HC-6930 

Nokia 1610 A . cat. HC -6932 

Nokia 8110 Cat. HC -6934 

Nokia 3110 Cat. HC -6936 

Ericsson 318/388 Cat. HC -6938 
Ericsson 738/788 Cat. HC -6940 


f S Lead 
■shield 
Bhown 
opened. 
Shield is 
simply 

wrapped around the 
jgELantenna base. 


-is generally the greatest. 

If you are worried about the potential hazard from mobile 
‘phone radiation why not try one? At $19.95 it costs no 

case anyway. i 


This superbly designed case 

also includes a ROTATABLE 
BELT CLIP, which easily allows 
you to turn your phone to the 
horizontal position, allowing 


you to sit down comfortably. 


Its a common known fact that compact fluorescent lamps use 
less power to give the same lighting as normal lamps. We have 
2 new lights available. These are ideal for caravans, boats, 
cars, bush houses etc. 


This uses a 2 pin PL9 watt tube, which is about equal 
to a 60 watt globe. 
k There is also a 3 watt ^ 
courtesy light 
included, which can 

be used to give a _ _ ■ .. . . 

small amount of light - (to see steps etc). An electronic ballast 
is used, guaranteeing low current consumption, and it is 
, protected against incorrect battery connection. A 3 position 
^rocker switch is used - centre is off, one way turns the 
courtesy light on, and the other way turns the compact fluro 
tube on. This lamp gives out an amazing amount of light when 
compared to the tubes which are only 125mm long. Current 
consumption is about 1 amp. Size is 282(L) x 81(H) x 38(D)mm 
Cat. ST-3010 JL 

Replacement Tube $32.95 

Cat.ST- 301 1 or m mm a 


Mention this ad and you will receive a 
fr ee copy of our 1997 Catalogue and a 
free gift!! (limit 1 per customer!) Special 
prices for our N2 customers all the time!! 


be beaten 
on price. 3 
TELL US IP 1 
WE'RE WRONG! 

ge nuine gold quality, 
JAPANESE MADE ( 
recordable CD's at 
the best price in <£ 
town! cat. XC-4710 

1-9 $5.99ea 

10-99 $5.39ea 
100+ $5.20ea 

Remember! Each disc is D 
supplied in a quality CD f 
jewel type (i.e. standard)? 
clear plastic case. | 
BONUS!! A£REE spare | 


I See who is at your front door 
before opening it! You simply 
can’t be too careful these days. 

When a visitor presses the 

doorbell, the video monitor 

automatically turns on, and you 

can see who is at the door. You 

can talk to them, and if you 

don’t know them, ask them 

their business, without opening the 

front door. With the optional door release, 

you can remotely open the front door, and let the visitor 

wish. The camera has IR LEDs for night illumination, and 

with installation hardware for flush or surface mounting. 

Supplied with clear instructions can easily be mounted b 

family handy person. 1 year warranty. _ ■ 

Cat. QC-3410 £ 

ODOR RELEASE TO 5*1 jit 


This unit uses the compact fluro tube called 2D, 


. -, which is rated 

at 16 watts, which would be roughly equal to an 80 watt globe. 
It would be ideal to mount directly over a table, as it has a wide 
| light dispersion. It also has a 3 position switch, with a 3 watt 
courtesy light included. Can be 
mounted either surface or recessed 
mount. Includes an electronic 
ballast, size is 160 x 160 x 
45(D)mm. Current draw is 850mA. 

Cat. ST-3012 


pack of 5 CD Jewel Cases 
with each io+ purchased 
Worth $5.95. 

LIMIT 3 PACKS PER 
CUSTOMER ANY BUY 


Prices valid until 
End December 


As you read this we have been 
open for nearly a month! 

14A Gillies Avenue. 
ttGwmarUet. Auckland 
PHONE: AK 529 9916 
FAX: AK 529 9917 
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MAIL ORDER 


This personal alarm is small in size and 

can be used in different ways. To ** 

activate alarm simply pull the pin 

and it sounds this ear piercing, 

almost unbearable scream which! 

will attract attention. The 

pin is attached to a 

lanyard with a plastic 1 

clip on the end which 

can be attached to 

keys, or belt loop etc. WL 

The alarm could be 

placed in a ladies handbag, with 


DPDT Mini toggle with centre 


This torch 

replaces our^^^^^ 
old Pocke Torch. 

This unit is gas tillable, rather 
cheaper than using a cigarette 
lighter. It’s much cheaper to 
operate and holds much more 
gas than a lighter. It has piezo 
ignition and will ignite in the 
wind. It has a flame adjuster 
and an on/off switch, and is 
really easy to fill with gas. 
Height is 110mm. Use Jaycar 
gas (NA-1020 S5.95) 

Cat. TS-1682 


off and spring return one way and 
on the other way. --wfSTT * 

DPDT Mini toggle with 


centre off & spring return both sides. 


DPDT Large rocker with centre 
off and spring return both sides. These 
are commonly used for power car 
antennas. * I iTlJfc 
Cat. SK-0980 ^fe^$6.95 
DPDT Small rocker with centre off 
& spring return both sides. 

j Cat. SK-0987 Mv/iM-SO 


the lanyard around the hand. If the bag is snatched, 
the thief has an alarm sounding in the bag! Sure to 
catch attention. It has its own beltclip so it can be 
clipped to pants on a belt etc. Size is 55(W) x 67(H) 
20 (D)mm. and colour is black. A|a|«| #0 Cl 
Cat. LA-5180 Ulllf 99i9 


RF SIGNAL GENERATOR 

Cat. QT-2312 

Was $289 
Save $100 

Sellout Price $189 j ; ■ 


PROTECT YOUR FAX 
MODEM / CORDLESS 
PHONE ETC. 

This unit is designed to J / 

protect both telephone ~ V ~4 I —‘ 

line and AC mains from 

surges as a result of atmospheric disturbances, 
such as nearby lightning strikes. Protect 
computers, faxes, modems and phones. Includes 
gas arrestors for phone line and metal oxide 
varistors for mains, a | A AA A P 
Cat. MS-4025 WlHy 


Sellout Price$199 


Cat. QT-2310 

Was $289 
Save $100 


GENERATOR 

Cat. QT-2302 

Was $239 Save $60 


QUANTITIES 

STRICTLY 

LIMITED 

CALL 

FIRST 


Sellout Price 


a wide range of applications. 


Brand new model with 5” screen and suited to ; 
Features include a deflection coefficient of 5mv/div to 20V/div in 12 
calibrated steps. It also gives algebraic ADD, SUBTRACT, INVERT 
& X-Y modes. The time base range is from 0.5psec/div to 0.2 
sec/div in 18 calibrated steps. A continously variable ^ 

uncalibrated control between the steps, along with X5 
expansion extends the fastest sweep speed to 40nS/div 
approx. Variable hold/off, in addition to multimode triggering, | 
provides versatile triggering up to 40Mhz^^^^j^^^^^ 
SUPPLIED WITH 2 PROBES. 1 

Cat. QC-1900 K 


PEN TYPE ^ 

Cat. ST-3100 

[ MAX LEGAL 
\ POWER 

KEYRING * 

Cat. ST-3102 


FULL ROUSE” POWER DRIVER BIT SET 


Improve the quality of images from poor quality 
video tapes, and reduce degradation when you are ^ 
making copies. Also includes circuitry which can give mo 
video signals, by stripping out “piggyback” information HI 
signals and teletext data. The Jaycar kit includes box, pui 
panels, transformer and all specified parts. Cat. KA-1798 


get: *4 x Tri - wing, size 1,2, 3, and 4 *9 x Mb* Is J | S 
Torx (tamperproof), size T8, T10, T15, T20, ■ 

T25, T27, T30 and T35 »4 x Pin drive 
(snake), size 4, 6, 8 andIO *6 x In - Hex (alien), 

‘metric, size 2, 2.5, 3, 4, 5 and 6 *6 x In - Hex (alien), 
‘imperial size 5/64”, 3/32”, 7/64”, 1/8”, 9/64” and 5/32 
•3 x Torque Set, size 8, 9 and 10. With this you get a hex 
mannotir retainer, all in a niftv plasticy - rubber 


Refer EA Nov 97 This kit simply controls mains 
operated devices through 240V mains outlets witho ut 
the trouble of messy wiring or infra red links. Great i 
for home automation. Kit includes all quality 
electronic components, PCB, box with silk 
| screened front panel. QC 1 

Cat. KA-1799 
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The ultimate 
book on Hard 
Disc Drives for 
personal 
computers. This 
book is ideal for 
any person who 
needs to know 
about drives at a 
hardware or 
“machine” level. 

Hardbound, it comes in at 430+ pages. 
The book begins with the listing of 
hard-drive development through to the 
latest refinements. Subjects covered 
include: Basic drive operation, media 
and heads, stepper motor servo 
systems, voice coil systems, data 
encoding and decoding, interface 
standards (all of them!) including latest 
ultra SCSI, QIC36, SA400 and future 
trends, controller setup and jumping, 
drive cabling, drive types, formatting, 
DOS partitioning, Macintosh and PC 
formats, Windows 95, hardware 
compatibility problems, common 
installation problems, trouble shooting, 
controller information, etc. (Phew!) In 
addition to this is full technical data on 
virtually every hard-drive ever made, 
including all pinouts!! It also covers 
CD-ROM drives, tape drives and even 
floppy drives!! Also included are lists 
of the authors benchmark tests for 
establishing drive performance. This is 
the most fantastic manual we have 
ever seen on any product, let alone 
such an arcane subject. The hard 
cover format welcomes continuous 
professional use. 

Measures 210mm x 270mm. 

Cat. BC-1210 


l ntroductory 


4 * 


STEPPER MOTOR DRIVER 
CARD KIT WITH ONBOARD 


BUFFER Ref: Silicon Chip Dec 1997 

Eight of these new cards can be daisy chained and 
connected to one PC printer parallel 
port, with one card capable 
of driving a single 
motor. Each card can 
be coded with a 


different address making 
them individually 





selectable and, if the need arises, two or more can 

be jumpered with the same _ 

address in a master-slave setup. 

Being buffered, your PC can 
dump data into the card then 
carry out other tasks without 
being tied up. Kit includes PCB, 
heatsink bracket, hardware plus 
all specified electronic 
components. 

Cat. KC-5236 


LOUPNESS 


POWER SUPPLY KIT FOR 
STEPPER MOTOR CARDS 


STEPPER MOTORS 


Ref: Silicon Chip Dec 1997 

This power supply is capable of 
driving several stepper motor jKT 
driver cards, depending on theKJEJk 
current consumption of the 
motors. It can supply around 2 tcMftJP 
2.25 amps with moderate amounts . 

of ripple with both 12V and 18VDC \ <# £ 

rails available. A +5V regulated supply ~ 

for the logic circuitry is also included to t 
readily power 8 or more cards. The kit includes 
~ high quality case, 


CONTROL KIT FOR CAR 
SOUND SYSTEMS 


All motors supplied with data 
and applications information. wjth Kjt 

SANKVO 7.5° Step Hi Torque YM t 2750 NO $28 ,V $25 6 
MINEBEA 7.5° 6L1 Coils YM-2752 $20 $18 

MINEBEA 7.5° 15Q Coils YM-2754 $16 $12 

OTHER STEPPER KITS 
KC-5157 (Drive 2 Motors) PC operated $39.95 
J<C-5226 (Manual Control) D rives 1 motor $19.95 



I 


Ref: Silicon Chip Dec 97 

Although its hard to believe, many 
modern car systems have loads of 
features but lack a loudness 
control. If you wish to retain the f 
"power" of your music when 
forced to lower the volume, then 
this simple kit is the answer. 

Connects between your tape/CD 
and crossover, and accepts a line level 
input with a bypass switch and boost 
potentiometer included to control the final sound. 
PCB, quality gold RCA sockets, case plus elec 
components included. 

Cat. KC-5259 j^24,95 


Ref: Silicon Chip Dec 1997 

Designed with the 
same sensor in mind a,— 
as the latest 
Commodore. Two 
push button 
switches select the 
speed at which the 


transformer, PCB 
plus electronic 
components. 

Cat. KC-5237 


ALARM 
KIT FOR 


alarm will trigger in increments of 5km/h, with the 
designated speed indicated on a 3 digit LED display 
When triggered, a piezo alarm sounds along with a 
visual indicator warning you to slow down. Speed is I 
monitored by a magnet/sensor assembly attached 
to/near the driveshaft. Increase safety and avoid 
hefty fines and loss of points/license. The Jaycar kit 
includes cases, PCBs, front panel, red perspex lens 
auto cable and connectors, all electronic 
components plus a free set of ic sockets, 
cat. KC-5238 <RQ 


AUDIO MASKER KIT FOR TINNITUS SUFFERERS 

Ref: Electronic Aucfralio 


BUY 10 — 
"LESS 10% 


yaifcar 


Ref: Electronics Australia December 1997 

Tinnitus is a term used to describe ringing in the ears, or any other form of 
perceived sound that doesn't come from an external source. For some it can be 

2fr n a ?H 0VanCe ’ f ° r others ]t can become 3 nerve-wracking condition This kit 
will provide some relief by generating a backround sound such as a strong 

. r nri h H 9 waterfal1 down t0 the soft sound of wind blowing through trees Kit 

included Mjse SB-2370 $3.40. CB P ' US a " eleCtr ° nlC Compone " ts -" battery not 

Headphones also required, us e AA-2016 $4.95 Cat. KA-1800 $ 24.95 



ELECTRONICS 



HUD OFFICE 

8-10 LEEDS ST RHODES 2138 
PHONE: (02)9743 5222 
FAX: (02) 9743 2066 



Quality 

Endorsed 


IS 0 90 0 2 
. Lie 6143 
^ Standards 
Australia 


WHOLESALE 

PHONE: (02)9743 5222 
ORDERS: 1800 620169 
FAX: (02] 9743 3070 
FREEFAX: 1800 810137 


MAIL ORDERS free post td 
Reply Paid 72. Jaycar Mail Orders. P0 Box 185 Concord 
NSW 2137 FREE CALL FOR ORDERS: 1800 022 888 
ENQUIRY HOTLINE: (02) 9743 6144 FAX: (02) 9743 2066 


ADELAIDE SA 
BURANDA QLD 
ASPLEY QLD 
CANBERRA ACT 
MELBOURNE CITY 
COBURG VIC 
SPRINGVALE VIC 


V HOBART TAS 


Kfi P&by. MM 8 ) 8231 7355 *Fax 
® 8231 7314 •Mon/Fri:9-5.30 •Fn:9-8.30 *Sat 9-4 
• 44 Rd •Ph.(07) 3393 0777 •Fax:(07) 3393 0045 
•Mon/Fri:9-5.30 •Thurs:9-8.30 •Sat:9-4 
•J322 Gympie Rd, enr Albany Creek Rd •Ph:(07) 3863 0099 
ii 3 01 o? * ^on/Fri : 9-5.30* Thurs ; 9-6.30 • Sat9-4 

c 2 /no 25ffi n A? reet - Fyshwick •Ph:(02) 62391801 
•Fax:(02) 6239 1821 •Mon/Fri:9-5.30 •Sat:9-4 
•Shop 2.45 A'Beckett St*Ph:(03) 9663 2030«Fax 9663 1198 
•Mon/Fri ; 8.30-5.30 •Fri:8 30-8 30 •Sat-9-4 •Sun 10-4 

Dandenon9 Rd 

♦Fax (03)6231 5876»Mon, / Thur:9-5.30«Fri:9-7»Sal:9-4 


ROAD FREIGHT ANYWHfcKt IN AUST (up to 20kg) $14.00 J 

- to $99.99=$7 OVER $100=$8 > 


SYDNEY CITY 


BANKST0WN 


‘ < 29 *P h #) 92 67 1614 •Fax:(02) 92 

'Smu 11 ^ •Thurs:8.30-8.30 •Sal:9-4 ♦Sun:1(M 
•mst Meredith. Ph:(02) 9709 2822*Fax:(02)! 
.?ftR pirS'lf 1 ' l: r 5 - 3 S * Th urs.9-8.30 »Sat:9-4 «Sun:10-4 
•188 Pacific Hwy Cnr. Bellevue Ave «Ph (02 9439 4799* Fax- 
Parramatta 48 95 *Mon/ F ri : 9-5.30*Thurs:o.30*Sat-9-4*Suir10-4| 
PARRAMATTA *355 Church St (Cnr. Victoria Rd) •Ph:(02) 9683 3377 •Fax:(0 ^ 
?nn u 3 ?§ •Mon/Fri:9-5.30 •Tnurs:9-8.30 *Sat 9-4 •SunlO 
jf h: S47) 21 8337 •Fax:(047) 21 8935 
‘Mon/Fn ; 9-5.30 •Thurs:9-8.30 *Sat:9-4 •Sun 10-4 

•Mon°/F L m S 30 #Ph:(02) 9743 5222 #FaX:(02) 9743 2066 


9267 1951 <S 


GORE HILL 


2)9709 


PENRITH 


RHODES 


NEWCASTLE 


PERTH 




•Fax.(049) 653 7^u •iviuii/ni 
•326 Newcastle St Northbridge •Ph (( 
•Fax: (08) 9328 8982 •Mon/Fri:9-5 


) 9328 8252 
•Thurs:9-7.00 •Sat:9-4 
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CONTROL THAT MESS OF CABLES 


BEHIND YOUR PC OR HI FI 




f fc 




WITH 

WIRE MANAGER 


- Sometimes simple ideas are the best. This device is a 
f| length of flexible corrugated conduit which is split 
M lengthwise. You use it, with instructions provided to trunk 

, _ ■ all cables leading to and from equipment into one neat 

bGndte which fitsinside the conduit. Cables that branch off simply exit from the slit! It makes for 
a really neat computer or Hi Fi installation! Also included in the kit are wire ties and special 
coloured labels to enable you to keep track of individual leads once the whole lot is bundled up. 

Conduit is grey in colour, 2m long and 22mm dia. (expandable). HAA I 3 2 JO m SP 55 

Cat. HP-1230 _ ^ ^ - 


WITHOUT 
WIRE MANAGER 




IOOW12Y 
IALOGEN GLOBE 

These are used in hand held spotlights 
and are extremely bright. Fitting and 
contact is by 2 pins which are 6mm 
apart. Length including pins is 40mm. 
Do not touch the glass with your 
fingers. Ideal for experimentors.g 
Cat. SL-2724 


JX, 


MAINS (TWIN/EARTH) YjTffljU 

HOUSE WIRING CABLE * 

Twin Earth Flat Cable ^3S 

1.0 sqmm 1/1.13,10 amp (lights) - 4 

Cat. WB-1565 $ 1.20/m or $95/10Om 
Twin Earth Flat Cable 
2.5 sqmm 7/.067, 20 amp (power) — 

Cat. WB-1568 $ 1.75/m or $ 140/100m 
10 metres or more - less 10 % 


■VI ■ IM ■ BLADE 

Used in cellular phone hand free kits etc. v 
3A Pink Cat.SF-1910 5A Yellow Cat. SF-1912 ^ 1 


Used in big power amps etc. 
20A Yellow CatSF-1930 
40A Orange CatSF-1934 
60A Grey CatSF-1938 


HUSH 


actor 


$*<° ! V 




Plug it into computer 
games, stereos etc, 
then put the back pack 
on and feel all the low 
frequency sounds. 

See previous ads for full details. . 


Cat. XC-1000 


SHORT CIRCUITS 

_ —___ 


lIDEAL FOR 

I Short Circuits 
■ assumes they know 
1 nothing about 
1 electronics. The - 
1 book shows you 


4 


>4 


i 





what electronic components look like 

_ !__ and how they work. There are 21 

projects to build and all the components are supplied to build all 
the projects. There is no soldering required and all components are 
mounted on a baseboard with springs. Some projects are: -Short 
circuit tester -Police siren -Sound effects -Light chaser -Solar powered 
radio -Amplfier -Buzzboard & more. _^ ____ 

SHORT CIRCUIT BOOK ft PROJECT KIT 

Cat. KJ-8502 S24 • 95 * Usecl ln SCllOOlSj 


A CHRIS5Y PRESENT FROM YOU TO YOU? 

Use this month to upgrade your multimeter. Get this: Autorange, 3.75 
Digit 3260 Count plus Bargraoh . Capacitance, Frequency, Data Hold, 

Continuity Buzzer, Transistor & Diode Test, 10 Amp, includes Holster. 

Refer catalogue page 20 for full info. cat. QM-1530 

Normally $89.95 Save $20 
Christmas Sale Price $69.95 

PLUG INTO GREAT SAVINGS 

THIS XMAS! 200mA for free!!! 

Christmas time is heavy on batteries, so why not 
eliminate them? The Jaycar MP-3012 gives 3.0, 4.5, 6.0, 

75 9.0 & 12V at up to 500mA (unregulated, so be careful) with 7 
Jl polarity reversible plug adaptors at a normal price of $24.95. This 
month you can have one for less than the price of a 300mA version! 

cat. MP -3012 Normally $2a.95 save $6 

This month only $$8.95 




MAIL ORDER CORNER 

_ _ 1. . v/ hv 


OK SOLDER STATION 

Buy in December at $199 
& receive free iKg. roll of 
solder worth $24.95 cat. nmooi 


*Buy 

This 


Get 
This 
Free 

Cat. NS-3002 

°$l 


PANEL METER SALE! 

All supplied with mounting hardware. 


A * 


Ptfcrlptlon 

0-300VAC 

0-40VDC 

0-60VDC 

0-20VDC 

0-10ADC 

0-60ADC 

0-75ADC 

0-100ADC 


comments 

Class 2.5 
Class 2.5 
Class 2.5 
Really Cute! 


MU65 Style 65W x 60Hmm 
MU65 Style 65W x 60Hmm 
MU65 Style 65W x 60Hmm 
45mm Square 

MU65 type 65Wx60Hmm & shunt Class 2.5 
MU65 type 65Wx60Hmm 50mV Shunt rqrd 

80mm Square 50mV Shunt rqrd 

;- iVAmw 80mm Square 50mV Shunt rqrd 

-30/0/+30ADC 70Wx60H University Brand Shunt rqrd Aust made 
40/50/60HZ Analogue freq meter 80x80mm, 100mm deep 220-240V 
small quantities of other metersavaUable - please ask[ 


Price (Ml 

$10 


These products are only available by 
ordering on our Mail Order Dept. Direct. 
Simply call 1800 022 888 and have your 
credit card handy! p&p charges $4 
SHUNTS TO SUIT METERS 
We also have a 
quantity of 

beautifully made _ 

high current shunts. They are ham 
made by instrument fitters (a lost trade?) 
and feature brass/bronze silver soldered 
electrical work. Many are mounted on 
bakelite plinths. Prices range from $5- 
$10, depending on size. Most shunts are 
boxed and present as new, some are 
unboxed and are therefore slightly soiled. 
All are brand new however. From 
50mV@60A to 75mV 250A. Ask for 
details when ordering. 
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Construction project: 

LINE CARRIER LINK 
FOR HOME AUTOMATION - 2 

Here s the second part of our series on building your own digital control system that communi¬ 
cates via the existing 240V AC house wiring, using our new Line Carrier Transmitter and Receiver 
units. In this instalment, we’ll cover the construction and testing of each module, and discuss a 
number of ways the system can be expanded to perform more elaborate home automation jobs. 

by ROB EVANS 


Assembling both the Line Carrier 
Receiver and Line Carrier Transmitter is 
quite a straightforward process, with the 
only tiddly part being the job of winding 
the line coupling transformers (T2 in 
both units). As you can see from the 
internal shots of the prototypes and their 
matching overlay diagrams, virtually all 
of the parts (including the power and 
coupling transformers) fit onto a single 
PCB in each case, and the boards in turn 
fit into standard 50 x 90 x 150mm plas¬ 


tic instrument cases. 

Note that the published designs and our 
matching prototype units are configured 
as a basic single channel ON/OFF trans¬ 
ceiver system — that is, two commands 
(ON and OFF) can be passed to one 
receiver unit. This is very useful in itself 
of course, but is really only the starting 
point of what can be done with the system. 

If you plan to use more of its capabili¬ 
ties by putting together an elaborate 
multi-channel and/or multi-control trans¬ 


ceiver setup, then you should be aware 
that extra circuitry, sockets, switches and 
possibly a larger box will be needed. In 
this case we’d recommend that you first 
read through the present article com¬ 
pletely so that you have a clear idea of 
what’s required, then build up the two 
units with those changes in mind. Make 
sure you don’t miss the later ‘Expanded 
capabilities’ section, in particular. 

Another point that you should keep in 
mind during the assembly and testing of 
the transmitter/receiver units is that like 
other mains-powered construction pro¬ 
jects, there are lethal voltage levels 
inside these units which should be treat¬ 
ed with due respect. During the assem¬ 
bling stage all exposed 240V AC con¬ 
nections should be well insulated with 
suitable sleeving, and particular care 
should be taken when the completed 
units are being tested or adjusted. 

Transmitter assembly 

The Line Carrier Transmitter uses a 
single PCB which is coded 971ctll, 
measures 55 x 120mm, and ultimately 
bolts directly to the bottom of the plas¬ 
tic case. As you can see, both the power 
transformer (Tl) and line coupling 
transformer (T2) mount on the PCB 
itself, and all mains connections are via 
two- or three-way insulated PCB mount 
terminals. Note that since the connec¬ 
tions between these terminals are made 
via PCB tracks, which can be in contact 
with the bottom of the case, a plastic 
(that is, insulated) rather than metal box 
must be used for this project. 

Begin the construction in the usual 
way by first fitting all of the lower-pro¬ 
file components to the PCB, then work 
your way through to the larger parts 
while using the component overlay dia¬ 
gram as a reference at all times. As 
usual, take particular care with the ori- 
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The component over¬ 
lay diagram for the 
transmitter unit. Note 
that the address and 
data coding links near 
IC1 are set to match 
the example described 
in the text, and can be 
changed to suit your 
own needs. 
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entation of all semiconductors and any 
electrolytic capacitors (C8, in this case). 

There are several wire links which 
must be installed, by the way, and their 
positions should be quite apparent from 
the overlay diagram — don’t forget the 
one near ZD1. Note that the series ot 
links near IC1 determine the transmit¬ 
ting address and data codes, and 
depending upon your preferences, may 
end up being in a different configuration 
to that shown on the overlay see later 
for more information. 

The line coupling transformer (T2) is 
wound on a 25mm high-permeability 
(F9) toroid, with a 2:1 winding ratio 
between the ‘driven’ winding (at Q2) 
and the mains winding, respectively. 
Assemble the transformer by first wind¬ 
ing on eight turns of medium-duty 
mains-rated hookup wire tor the 
‘mains’ side, then add 16 turns ot light- 
duty hookup wire for the driven side, 
while using the prototype s internal 
shots as a guide. 

This winding arrangement really isn t 
too critical by the way, and if the turns 
are slightly loose or not ot the exact 
number specified (16:8) it won t be too 
much of a problem. Also, the final result 
will be neater and more stable if you 
insert a plastic or rubber plug through 
the centre of the completed transformer 
This will hold the windings in place, and 
with any luck provide a convenient 
anchor point for the transformer itself 

_rubber grommets or round mounting 

feet work well here. 

When it comes to mounting the trans¬ 
mitter’s power transformer, you may 
have to enlarge or shift the matching 
PCB mounting holes, depending upon 
the size and construction of the 2855- 
style transformer at hand. 1 here s not a 
great deal of free space around the two 
transformers, so if’T1 is on the largis 
side you should check that both trans¬ 
formers will comfortably fit in the allo¬ 


cated board space. 

Another important point to note is that 
one end of the power transformer (Tl) 
must be bolted directly to the PCB for 
earthing purposes, with a star or other 
locking washer included to ensure a reli¬ 
able electrical connection. We used the 
mounting flange nearest the lower edge 
of the board for this purpose, while the 
upper flange (nearer the centre of the 
board) was used as one of the mounting 
points for the finished board assembly. 

The completed board is bolted into the 
plastic case at Tl’s upper mounting flange 
(as mentioned above), and also at the 
mounting point shown at the lower right- 
hand comer of the board in the overlav 
diagram. This simple approach works 
well, but really needs some kind of insu¬ 
lated spacing material between the PCB 
and the case — thin sections of poly¬ 
styrene or packing foam do the job nicely. 

As usual, take particular care with both 
the mechanical and electrical connec¬ 
tions of the mains wiring, which in this 
case really just involves the mains power 
cable and the fuse wiring points. Note 
that the box cable entry point should be 
fitted with a suitable rubber grommet or 
plastic collar, the mains cable mechani¬ 
cally anchored with a matching P-clamp 
as shown, and all exposed mains connec¬ 
tions must be well insulated with heat- 
shrink or cambric sleeving. 

Once you are happy with the mounting 
and wiring of all the transmitter s hard¬ 
ware components — PCB assembly, 
pushbutton switches, fuse holder and 
mains cable — double check your work 
against the supplied overlay diagram, and 
you’re ready for the unit s initial tests. 

Until the receiver unit is available for 
a full practical test of the link however, 
the best idea at this stage is to just check 
the most basic aspects of the completed 
transmitter. First, apply power to th ^ 
unit and carefully check the +20V and 
+5V supply rails with a multimeter. 


Then if an oscilloscope is at hand, check 
the clock waveform at pin 4 of 1C3. 
Note that the +20V supply need only be 
within a couple of volts of that figure, 
but the +5V rail should be in error by 
less than +/-200mV. The clock wave¬ 
form should appear as a 100Hz stream 
of negative-going (roughly) 2ms pulses. 

Receiver assembly 

The receiver assembly process is pret¬ 
ty much the same as that for the trans¬ 
mitter unit, and involves many of the 
same hardware components. Again, vir¬ 
tually all of the parts fit onto a single 
PCB, which in this case is coded 
971crl 1 and measures 73 x 132mm. 

When assembling the components on 
the receiver board take careful note of 
the component orientation as shown on 
the overlay diagram, and in particular 
the placement of IC5 and IC4, which 
face in opposite directions. The four 
links on the board (LK1 to LK4) set the 
receiver’s address by the way, and can 
be altered to suit your needs — see later 

for more details. . 

Other than that, the receiver unit has a 
larger number of mains connection 
points — including two mains leads 
(‘in’ and ‘out’) — and a PC-mount 
mains control relay RLA1. The com¬ 
pleted PCB assembly can be mounted in 
the case in the same fashion as the trans¬ 
mitter unit, and all 240V AC connec¬ 
tions should be secured and insulated as 
mentioned above. As usual, double 
check your work before applying power 
to the finished unit. 

Assuming at this stage that you have 
set both the transmitter and receiver 
address links to the same value, you can 
now perform the initial checks and tun¬ 
ing adjustment on the receiver circuit. 
The ‘default’ address setting shown in 
the overlay diagrams corresponds to a 
binary value of 1010 by the way, and this 
is probably a good starting point tor your 
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LINE CARRIER LINK — 2 


address, since this is the bit order used in 
the circuit description for both units. 

With power applied, quickly check the 
voltage level at both sides of the regula¬ 
tor chip 1C6. As in the transmitter cir¬ 
cuit, the 15V figure is really just a nom¬ 
inal level, and the 5V reading should be 
quite close to the mark. If you have a 
‘scope at hand, you might also like to 
confirm that the clock signal at the col¬ 
lector of Q1 is a series of positive-going 
pulses, which have a duration of less 
than 1 ms and a repetition rate of 100Hz. 

Tuning adjustment 

The only preliminary adjustment 
needed to set up the Line Carrier system 
is tuning the receiver’s tone decoder 
front-end (IC1) to match the transmit¬ 
ter’s burst oscillator IC4. The latter is set 

loncLi" 01 ™ 1131 frec l uenc y of around 
I UOkHz, and the receiver can be tuned to 

match this transmission once a line carri- 
er link is set up. Note that an insulated 
adjusting tool should be used for this job. 

In practice, you will need to set up the 
transmitter and receiver units in close 
proximity, then hold one of the trans¬ 
mitter s buttons down while adjusting 
the receiver’s tone decoder tuning trim- 
pot RVI for a reliable indication on the 
‘Carrier signal’ LED. While this is a 
very straightforward operation, the actu- 
al test setup will need to include a 
degree of signal attenuation between the 
receiver and transmitter. 

The reason for this slight complica¬ 
tion is that while the receiver’s front end 
can handle 100kHz signals down to 
quite low levels (tens of millivolts), a 
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the transmitter) will tend to saturate the 
tone decoder’s input stage. This in turn 
cripples the 567, and the initial tuning 
adjustment can’t be performed. 

Perhaps the simplest — and certainly 
the safest -way to provide this attenua¬ 
tion is by using a very long mains exten¬ 
sion cord to interconnect the two units 
during the testing phase. In this way, the 
receiver and transmitter can then be 
placed nearby while the adjustments and 


checks are made, and a reasonable degree 
of signal attenuation is assured. 

As a wor d of caution though, if you 
find that the tone decoder’s tuning is 
rather broad that is, the carrier signal 
LED is active over a wide range of RVI 
- then you probably need to insert even 
more attenuation into the link, in order 
to arrive at an accurate tuning point. The 
reason for this is that the 567’s tone¬ 
detecting ‘lock-in’ range is much wider 



The component 
overlay diagram for 
the Line Carrier 
Receiver. In this 
case links LK1 to 
LK4 define the 
receiver’s address, 
while data lines D1 
to 03 (near IC3) can 
be used for more 
elaborate data com¬ 
mand decoding. 
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for higher signal levels, while a low 
level signal can only be detected it the 
567 ’s free-running frequency is very 
close to that of the incoming frequency 
— that is, it’s accurately tuned. 

Note that while these 567 characteris¬ 
tics provide a few complications during 
the initial tuning stage, they aren’t a 
problem when the Line Carrier link is 
being used in a practical situation. A very 
high signal level is unlikely, since there is 
no real reason to make a connection in 
such close proximity, and the 567 merely 
detects moderate level signals in the nor¬ 
mal way — they’re just easier for it to 
detect than low-level ones... 

That’s about it for the construction 
and commissioning of the Line Carrier 
Transmitter and Receiver. At this point 
you should be able to simply plug in the 
receiver at some distant location in your 
home, then enjoy the benefits ot a reli¬ 
able single-channel remote link. 

As a last point in this respect, please 
note that the first instalment (November 
issue) contained a slight error in the text 
for the Transmitter circuit description 
on page 72. The OFF binary code exam¬ 
ple is shown as 11010111, but should in 
fact read 11010101. 

Expanded capabilities 

As discussed in the first article, the 
circuitry for both units has been 
designed so that up to 16 receivers can 
theoretically be addressed by one trans¬ 
mitter unit, and up to eight different 
commands sent to each that s 128 
possible transmitter commands! 

Since it’s rather impractical to build 
a transmitter unit with 128 buttons on 
the front panel, in this case the unit 
would really need something along the 
lines of a microcontroller-driven key¬ 
pad or a very elaborate combination of 
switches and buttons. 

However a rather more convenient 
approach for this type of fully-blown 
system is to connect a PC’s standard 
parallel (printer) port to the transmitter 
unit, and generate all of the coding com¬ 
mands from software running on the PC. 
This is quite a practical proposition, 
since the data and address inputs lines at 
the transmitter’s shift register (1C1) are 
compatible with a printer port’s (nomi¬ 
nally) 5V logic levels. 

To implement this system in practice, 
you will first need to isolate the existing 
two-switch system by removing the 
connections for PB1 and PB2, removing 
D2 and disconnecting the data bit link 
between lC3c and ICl’s PI input (pm 
6). The remaining address and data bit 
links at IC1 can then be removed (six, in 
all), while leaving the start bit link (at 


PARTS LIST 

Transmitter 

Resistors 

R1,5 12k 

R2 150k 

R3 10k 

R4,8 1-2k 

R6 270 

R7 120 

R9.10 5.6k 

Capacitors 

ci 


Receiver 


C2.4.7 
C3 
C5 
C6 
C8 
C9 


10nF MKT 
0.1 uF MKT 
560pF ceramic 
12nF MKT 
22nF MKT 

IOOOuF 25VW electro 
47nF 250V AC-rated 


6.8k 

1.8k 

1.2k 

82k 

12k 

3.9k 

1.5k 

820k 

5k 

InF ceramic 
0.1 uF MKT 
47nF 250V AC-rated 
10nF MKT 

IOOOuF 25VW electrolytic 


Semiconductors 


ici 

IC2 

IC3 

IC4 

IC5 

Q1 

Q2 

ZD1 

D1.2 

D3,4,5,6,7 


4021 shift register 
4040 counter 
4001 quad NOR 
555 timer 

7805 +5V regulator 
BC548 NPN transistor 
BD139 NPN transistor 
30V 1W zener diode 
1N914 diodes 
1N4004 diodes 


Miscellaneous 

T1 30 V CT 150mA power transformer 

T 2 25mm high-mu F9 toroid 

(NEOSID 28-780-36) 

pg-j 2 panel-mount pusbutton switches 

3 x two-way PC-mount terminals, 1 x 3-way PC- 
mount terminals, panel-mount fuseholder, plastic 
case (150 x 90 x 50mm, or similar), PCB (120 x 
55mm) coded 97lct12, mains power cord with plug, 
250mA fuse, plastic P-clamp, nuts and bolts. 


Resistors 

R1 
R2 

R3,7,9,15 
R4 

R5,6,8 
R10,13,14 
R11 
R12 
RV1 

Capacitors 

Cl ,2,4 
C3,7,8,9,10 
C5 
C 6 
C11 

Semiconductors 

ICI 567 tone decoder 

IC 2 4013 D-type flipflop 

103 4015 shift register 

104 4069 hex inverter 

105 4040 counter 

106 7805 +5V regulator 

Q 1 BC548 NPN transistor 

q 2 BC338 NPN transistor 

LED1.2 5mm LEDs: red, yellow 

D1,2,10,11 1N4004 diodes 

D3,4,5,6,7,8,9 1N914 diodes 

B1 ’ W04-type bridge rectifier 

Miscellaneous 

T1 12V 150mA power transformer 

72 25mm high-mu F9 toroid 

(NEOSID 28-780-36) 

RLA 1 240V AC-rated SPDT relay, 

1 2V coil 

2 x two-way PC-mount terminals, 2 x 3-way PC- 
mount terminals, panel-mount fuseholder, plastic 
case (150 x 90 x 50mm, or similar), PCB (133 x 
73 mm) coded 97 lcr 12 , mains power cord with plug, 
mains power cord with socket, 100 mA fuse, plastic 
P-clamps, nuts and bolts. 


NOTE: For NEOSID toroid cores call Phoenix Components on (02) 990 55866 or fax (02) 9905 5851. 
pin 1) in place. 

The parallel port lines can then be con¬ 
nected to the circuit via a standard DB25 
connector, with seven of the incoming 
data lines wired to the transmitter s 
address and data pins (P6 to P0 on ICI), 
and the remaining data line connected to 
pin 11 of 1C2 (where PB1 was connect¬ 
ed). This latter point is effectively the 
‘transmit ON/OFF’ control line by the 
way, and when held at a low level will 
force the transmitter to repeatedly send 
the current address/data code. 

A suitable arrangement here would be 
to connect the port’s DO line (pin 2 ot 
the DB25) to this control point, and wire 
the port D1 to D7 lines (pins 3 to 9) to 
Id’s P0 to P6 inputs (pins 7 to 4, and 
13 to 15). In this way the parallel port’s 
least significant bit (LSB) will enable 
and disable the transmitter, while the 
remaining bits define the code to be sent 
— except for the start bit, which has 

been hard-wired. . 

Thanks to this relatively simple inter¬ 
face then, sending a (say) 10101110 
code from the PC to the transmitter unit 
will cause a 11010111 code to be con¬ 
tinually sent at the 160ms repeat rate. 
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Note that the transmitter adds the start 
bit (1) to the code, while the PC’s last 
(LSB) bit is the transmit ON/OFF con¬ 
trol code. Sending a 10101111 from the 
PC will then stop the repeated transmis¬ 
sion, since the LSB is now set to one. 

Regardless of all the ones and zeros 
though, the bottom line here is that 
sending a (decimal) value of 174 from 
the PC to the transmitter unit will force 
it to send a command value of 7 to 
receiver number 10. Remember that the 
format is: start bit, four address bits, 
then three ‘command’ bits. A following 
code of 175 from the PC will then stop 
transmission, in this example. 

The codes can be sent from the PC in 
a variety of ways, ranging from simple 
programs written in QBAS1C to elabo¬ 
rate controller software created by one 
of the Windows-based high level lan¬ 
guages. In QBAS1C for example the 
line LPR1NT CHR$(174) will send the 
decimal value 174 (rather than the 
ASCII characters 1, 7 and 4) to LI l l. 
Then by using the TIMER function to 
create a delay of (say) a few hundred 
milliseconds, a following line of 
LPR1NT CHR$(175) can then be used 

73 
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to terminate the transmission. 

Creating a program for the transmitter 
unit will be simpler if the printer port’s 
handshaking lines are hard-wired to suit¬ 
able levels, by the way. A good starting 
point here is to wire the Acknowledge, 
Busy and Paper-out lines LOW (pins 10, 

11 and 12 linked to ground) and the 
Error line HIGH (pin 15 to +5V) at the 
transmitter’s DB25 connector. 

Other possibilities 

If you would like to expand the capa¬ 
bilities ot the transmitter to a moderate 
degree, but don’t wish to use a PC con¬ 
trol setup, you will need to install extra 
pushbuttons in the case plus additional 
support circuitry. This would be some 
kind of simple button ‘decoding’ system 
that produces a specific seven- or eight- 
bit code for each button press, plus a 
trigger circuit to activate the transmit¬ 
ter when any button is pressed. 

While this would involve more hard- 


discussed above, we would imagine that 
experienced constructors would have 
little trouble in knocking up something 
to suit. We’re currently looking at a fair¬ 
ly straightforward diode matrix arrange¬ 
ment for this button decoding task, and 
hope to describe a small add-on board 
for the transmitter in the near future. 

As you might also imagine, the Line 
Carrier Receiver unit can be expanded 
from the single ON/OFF arrangement 
used in our prototype. While the address 
decoding will be fixed for each receiver 
unit — as set by links LK1 to LK4 
(address LSB to MSB) — the three 
command data bits appearing at Q1 to 
Q3 of IC3 can be used in a number of 
different ways. 

The first step in extracting the full 
eight possibilities from the three data 
lines is to pass the latter though some 
type of 3-to-8 decoder chip, such as a 
74HCI37, 4028 or similar. This results 
in the decimal version of the incoming 
command pattern, where the correct line 


will be high when the ‘address valid’ 
(AV) pulse appears at anode connec¬ 
tions of D5 through to D9. 

These lines can then be used in con¬ 
junction with the AV pulse to clock, 
toggle or latch the external circuitry 
needed for your particular application. 
Again, we are considering a number of 
circuits that perform this task, so that we 
can soon describe add-on boards for the 
Line Carrier Receiver unit. 

If you wish to just expand the basic 
system used in our prototype receiver on 
the other hand, a further two D-type 
fiipfiops can be applied to the remaining 
raw command lines (Q0 and Q2 at IC3), 
without the need for a 3-to-8 decoder 
chip. 1 his circuit duplication would 
result in three latched outputs, all of 
which could be applied to (say) mains- 
switching relays as before. 

However, with this type of basic setup 
you need to be aware that all three 
fiipfiops will be updated when an AV 
pulse appears, so the transmitter coding 
system you use will need to take this 
into account. In short this means that if 
you just want to change the state of one 
of the three fiipfiops, the existing state 
for the other two will need to be reap¬ 
plied at that time. 

There are of course a number of other 
ways that the transmitter encoding and 
receiver decoding can be arranged in 
our Line Carrier Link system. While 
your own particular needs will really 
define the best approach and therefore 
circuit arrangement, we hope to publish 
number of small interface boards in the 
near future, for those who aren’t in a 
position to develop their own. ♦♦♦ 


ware work than the PC-based system 



The PCB pattern shown 
above is the actual size art¬ 
work for the transmitter 
board, while the larger pat¬ 
tern on the right is that for 
the receiver unit. 
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Toyota’s TCCS engine management systems 

This month we’re taking a look at the TCCS engine management systems fitted to Toyota vehi¬ 
cles. These have a lot of similarities to other electronic systems, but there are differences — 
which are important to understand before you attempt to faultfind in these vehicles. Some of the 
key components can be located in unusual places, for example. 



Fig.1: The circuit opening relay controls the fuel pump. Fc is earthed by the 
contacts in the AFM. 


The early TCCS1 system is very sim¬ 
ilar to the Bosch L/LE Jetronic system. 
For those who don’t know what the 
Bosch L/LE fuel injection system is, we 
will briefly revisit the basics. 

The L/LE is a fuel injection system 
that has an air flow meter (AFM), 
coolant temperature sensor (CTS) and 
air temperature sensor (ATS), providing 
inputs to the electronic control module 
(ECM) to allow it to determine the opti¬ 
mum fuel injection ‘on-time’ in mil¬ 
liseconds for good emissions, maximum 
power and efficiency. Only the fuel 
delivery is controlled by the ECM; the 
ignition and idle system are controlled 
separately from the injection ECM. The 
ignition system provides the trigger for 
the fuel ECM, so there is no necessity 
for an extra crank angle sensor. 

On the ‘L’ system, the fuel pump is con¬ 
trolled by a relay that is enabled by a set of 
contacts in the AFM; on the ‘LE’ the fuel 
pump is controlled directly from a tacho- 
metric relay (pins 30 and 87), which is 
triggered by the primary ignition signal. 

TCCS fuel control 

The early TCCS1 employs the same 
method of controlling the fuel pump. The 
circuit opening relay (fuel pump relay) is 
energised by a set of contacts inside the 


AFM, so when the engine is drawing air 
(running) the fuel pump is energised. 

Because of the fluctuations in air flow 
during engine crank mode, there is 
another method of energising the relay 
and this is achieved by applying +12 
volts from the crank circuit itself to 
another coil inside the circuit opening 
relay. This is only used during the crank 
mode and both circuits should be 
checked if fuel pump or fuel pressure 
problems exist (see Fig.l). 

On most of the Toyotas, there is a 
check connector to enable the technician 


to retrieve fault codes and there is a fuel 
pump test pin in the check connector, so 
that the fuel pump can be run manually 
(check the wiring diagram for the vehi¬ 
cle that you are working on). 

Remember that if the contacts in the 
AFM fail, do not hard wire the pump 
‘on’. The reason it was originally wired 
this way is a safety feature, ensuring that 
when the engine is stopped the fuel pump 
also stops. The EFI relay is located in the 
fuse panel in the engine bay and it is sup¬ 
plied +12V from the ignition switch. The 
connections are shown in Fig.2. 

Trigger system 

As mentioned previously the early 
TCCS 1 system used the negative side of 
the coil to trigger the ECM trigger. 
Typical later model TCCS2, 3 and 4 
systems employ ‘G’ and ‘Ne’ inductive 
pulse generators inside the distributor. I 
say ‘typical’ because the TCCS system 
may vary from model to model. An 
engine in a Camry may be similar to a 
Celica engine, but it may have different 
devices such as an external ignition coil 
and therefore a different distributor. 

The ECM found on 1987-89 Camry 



Fig.2: The main relay supplies power to the engine control module (ECM). 
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models controls ignition timing, idle 
speed and fuel injection, so it is classed 
as an engine managment system. The 
distributor houses the G and Ne sensors 
and if you looking for the ignition coil it 
may take you some time — unless you 
take the distributor cap off, because in 
some vehicles the ignition coil lives 
inside the distributor as well. 

The Ne and G outputs can be checked 
with an oscilloscope and if in doubt they 
can also be checked with a multimeter; 
they should measure approximately 
140-180 ohms (see Fig.3b). 

Some of the Toyota vehicles also 
have the ignition module inside the dis¬ 
tributor as well, but the Camry has an 
external module. 

The Toyota ignition system differs 
from most by having a feedback signal 
that informs the ECM that negative coil 
switching is occurring (Igf). The G and 
Ne pulse generators signal to the ECM 
what the engine position and speed is. 

The ECM then calculates ignition 
advance from the speed signal and 
information from the load signal (pin 
Vs) from the AFM. 

The ECM generates a signal called 
Tgt’ (ignition trigger). This is a pulse, 
generated with advance/retard offset, 
and it is directly connected to the igni¬ 
tion module, which in turn switches the 
ignition coil. The ignition module gen¬ 
erates the Igf feedback signal, derived 
from the negative side of the coil, to 
inform the ECM that coil switching and 
therefore spark is occurring. 

The ECM will not switch current to 
the injectors if the Igf signal is not pre¬ 
sent. I do not know exactly why the sys¬ 
tem was designed this way, but it does 
make sense that if you have no spark 
occurring there is no need to inject fuel 
into the motor — which would only sat- 
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Fig.3: (a) shows the location of the ‘Ne ' and G’ pickups, 
mounted inside the distributor, (b) shows the external 
connections to the distributor pickups. 


urate the plugs and catalytic converter. 

When testing the ignition system, 
ensure you have all power supplies 
intact and that the G, Ne, Igt and Igf sig¬ 
nals are present and within specifica¬ 
tion. Test the ignition coil resistance and 
carry out all normal tests on the ignition 
system and remember modem vehicles 
have a fair amount of energy — so be 
careful. Remember that if you have no 
injection pulse, it may be due to the fact 
that you have no Igf signal. 

Substitute coil 

It is sometimes difficult to prove if the 
ignition coil (inside the distributor) is 
faulty. So for testing purposes only, I 
suggest that you temporarily connect a 
‘garden variety’ high energy Bosch coil 
into the system. It won’t work as a per¬ 
manent replacement on the system, 
because physically it won’t fit inside the 
distributor, but it will do for testing. 

Another injection problem I have 
come across is when a motor trans¬ 
plant has been carried out on a 3SFE 
Camry, and after completion the vehi¬ 
cle would not start. 

If you inspect the early and late model 
Camry diagrams you will notice that the 
early vehicle has injection ballast resis¬ 
tors and the later model hasn’t. The end 
result is a dead ECM. 

The problem with the transplant was 
the ECM/injector mismatch, and the 
correct ECM had to be sourced and 
installed. Once this was done the vehicle 
started and ran quite happily, so ensure 
the injectors match the ECM if a 
replacement engine is being installed. 
The two types of injectors have different 
resistance: those designed to work with 
a ballast resistor are only 1.6 ohms, 
while those designed to work without 
ballast resistors measure 16 ohms. 



Fig.4: (a) shows the temperature/resis- 
tance curves for the coolant tempera¬ 
ture sensor (CTS), while (b) shows the 
corresponding curves for the air tem¬ 
perature sensor (ATS). Measure the 
latter between pins THA and E2 on the 
AFM. 








































Fig.5: The diagnostic connector. Open the cover and connect a temporary 
shorting lead between pins El and T to get the diagnostic codes. 


Standard EFI tests 

The other EFI parts are relatively stan¬ 
dard and testing can be done with a mul¬ 
timeter or scope. The AFM load voltage 
is measured on pin Vs and the supply is 
pin Vc (approximately 5V). Measure 
between Vs and E2 on the AFM; with 
the flap closed ensure that the voltage is 
approximately 4-5 volts, while with the 
plate fully open the voltage should be 
approximately 0.02 - 0.5V. 

The coolant temperature sensor is an 
NTC (negative temperature coefficient) 
device, and therefore its resistance 
decreases with temperature. The air tem¬ 
perature sensor is also an NTC device 
and it is mounted inside the AFM; it can 
be measured between pins E2 and THA 
on the AFM. The temperature vs resis¬ 
tance curves for both devices curves are 
provided in Figs.4a and 4b. 

Diagnostic codes 

Diagnostic codes are available on this 
system. To get them out, flip the lid on 
the diagnostic connector and connect a 
temporary shorting lead between pins E1 
and T (see Fig.5). The codes can be seen 
on the ‘check engine’ lamp on the dash. 

Before attempting to retrieve the 
codes from the system, ensure the fol¬ 
lowing conditions are satisfied: 

• The TPS is closed (IDL-E1 measures 

0.0 ohms) 


• All accessories are off 

• The engine is at normal operating 
temperature 

• The transmission is in neutral 

• The ignition switch is ‘on’ 

• The battery voltage is above 11.0 
volts 

The check engine lamp will flash on 
and off for equal times if there are no 
codes — that is, ‘system clear’. The 
diagnostic codes will blink at different 
intervals to the system clear flash, and 
the codes are listed below: 


Code Description 

11 Possible ECM supply problem 

12 No distributor signal (trigger) 
during crank 

13 Intermittent distributor signal 
(trigger) failure 

14 Ignition signal 

22 Coolant Temperature Sensor 

24 Intake Air Temperature Sensor 

31 Air Flow Meter 

32 Air Flow Meter 

41 Throttle Position Sensor 

42 Vehicle Speed Sensor 

43 Starter signal 

51 Switch input signal (i.e., air 

con, park/neutral etc.) 

The codes are saved in memory 
(except 51) until they are physically 
erased. To erase them, disconnect the 
link between El and T in the diagnostic 
connector and then remove the EFI fuse 
for approximately one minute (ensure 
the ignition key is in the off position). 

Removing the negative battery termi¬ 
nal will also erase the codes. So if the 
battery does need replacing, it may be 
wise to check if any codes have been 
stored in the ECM before replacing it 
(the battery). 

Non starters 

When testing a vehicle that has a non¬ 
start problem, the standard tests should 
be carried out. The first test is to ensure 
that the vehicle has fuel pressure and 
flow; once these have been proven to be 
within specification, check to ensure 
that the cold start injector and thermo¬ 
time switch operate correctly. 

Check injection and spark, and as men¬ 
tioned before if spark is not evident, 
remember that the injectors will not oper¬ 
ate if Igf is not available. If there is no 

(Continued on page 79) 



Fig.6: (a) shows the ECM connector pinouts, while (b) shows the basic ECM 
power supply circuitry. The ignition switch operates the EFI main relay, which 
switches power to the ECM. 
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$59! MONO. $239! COLOUR. VIDEO 
CAMERA MODULES. TOP QUALITY 
12 MONTHS WARRANTY! 32 x 32mm 
380 x 0.2 lux $59! 400 x 0.05 lux SONY 
CCD $99! COLOUR 320 TVL $239! 420 
TVL ONLY $299! 450 TVL ONLY $369! 
Japanese Optical GLASS (not plastic) 
lens Elements, Lightweight Trouble-Free 
FRP lens Holders. Opt/Acc: 14 Lenses 
2.1 -12 mm, MicroFine Zero Backlash 
Focus. Infra-Red Cut Pass & Polarising 
Filters for Exposure, Focus & Glare 
control. 48-210 LED Infra Red 
Illuminators from $39. Our Range of 
Modules & Cameras include 380 - 570 
Line Resolution, 0.2 - 0.05 lux IR 
sensitive, 50 + dB S/N Ratio, TOP 
QUALITY 1/4" & 1/3” CCD Sensors 
with up to 437 664 Elements from 
SONY, SHARP & SAMSUNG, 28mm x 
28mm PCBs, MICROPROCESSOR 
Digital Signal Processing Colour for 
SUPERB COLOUR RENDITION with 
TITLE. Discrete 36 mm SQUARE. 
Cameras $99 (see pix page 51 EA Oct) 
DOME, CEILING Cameras $99. 

Other equipment includes:- Monitors 
Switchers, Quads, Wireless TX/RX 
Audio/Video Modules. CCTV-TV 
Antenna Interface Modules, Outdoor 
Camera Housings & Brackets. MULTI¬ 
RECORD PROCESSORS use one VCR 
to Record/Playback up to NINE. FULL- 
FRAME, FULL-RESOLUTION images, 
Automatic Iris Japanese Lenses ONLY 
$79. Forget expensive & inflexible 
coaxial cable use our 100 ohm - 75 ohm 
BALUNS ($15) to transmit VIDEO over 
twisted pair Telephone or 300 + metres 
over common low-cost LAN computer 
cable. Many items are UNIQUE & 
unobtainable elsewhere. Before you buy 
Ask for our ILLUSTRATED DETAILED 
CATALOGUE/PRICE LIST with FULL 
SPECIFICATIONS & Application Notes. 
Allthings Sales & Services 
Ph: (08) 9349 9413 Fax: (08) 9344 5905 

PCBs Made, one or many. Low 
prices, hobbyists welcome. Sesame 
Electronics Ph/fax (02) 9554 9760. 
sesame@nettrade.com.au 

Rain Brain & Digi-temp Kits 

Uses up to 8 x DS1820 sensors. 

See Web site or call: 

Mantis Micro Products, 38 Garnet St., 
Niddrie, 3042. P/F/A (03) 9337 1917 
http://www.home.aone.net.au/mantismp 



FREE PCB DESIGN SOFTWARE - 

WinBoard PCB Layout WinDraft 
Schematic. 100 to Unlimited pin versions 
from $28 or download from ME: 
http://www.midcoast.com.au/bus/me 

SPICE SIMULATION - Send $5 for 
CD containing demos, models and 
info on Intusoft SPICE products. 

ME Technologies PO Box 40, 

Dyers Crossing NSW 2429, 

Fax: (065) 50 2341 

Amidon Ferromagnetic Cores: 

For all RF applications. Send business 
size S.A.S.E. for data/price to RJ & US 
Imports, Box 431, Kiama NSW 2533. 
Agencies at Webb Electronics, Albury; 
Assoc TV Service, Hobart; Truscotts 
Electronic World, Melbourne and 
Mildura; Alpha Tango Products, Perth; 
Haven Electronics, Nowra; WIA 
Equipment Supplies, Adelaide. 

Early Issues of EA: Available for sale, 
nearly all issues of R TV & H, EA from 
June 1958 to Dec 1971 (except 1964) 
news-stand condition. Also odd earlier 
issues back to Dec. 1947. Phone: (02) 
9807 6196 after 6pm. 


SMALL ADS: 

The minimum acceptable size of two centimetres x 
one column costs only $70. Other sizes up to a 
maximum of 10 centimetres are rated at $40 per 
centimetre. 

CLASSIFIEDS: $6 for 40 letters. Just count the 
letters, divide by 40, and multiply by $6. 

Round up to the nearest multiple of $6 
Minimum charge $12. 

CLOSING DATE: 

Ads may be accepted up to the 10th of the month, 
two months prior to issue date. 

PAYMENT : Payment must be in advance by 
cheque, money order or credit card, include your 
name, address, and credit card details. Faxes 
accepted. Payment should be sent with your 
advertisement, to: 

THE ADVERTISING 
PRODUCTION MANAGER 
ELECTRONICS AUSTRALIA, 

P.O. BOX 199, ALEXANDRIA, NSW 2015 
FAX (02) 9353 0997 



AUDAX High-Tech European 
Loudspeaker Drivers from $10. 

ME Technologies (065) 502 254 


68HC11 & 68HC05 Development 
Systems: Oztechnics, PO BOX 38, 
lllawong NSW 2234. Phone (02) 9541 
0310, Fax: (02) 9541 0734, 
http://www.oztechnics.com.au/ 

Microcontroller without machine code 

http://www.millroad.com-us.net/ 

koala/Koala.html 



WANTED WW11 SPY SETS 

complete or parts also Command 
Receivers and TX, any condition. 
Pay top money. Ray, VK4FH. PO 
Box 5263 Daisy Hill, Old. 4127. 
Phone: (07) 3299 3819 


f MicroZed Computers 

PO Box 634 ARMIDALE 2350 © 067 722 777 
Fax 067 728 987 ©Mobile 014 036 775 
HTTP://www.microzed.com.au/~microzed 
Specialising in easy to get going hard/ soft-ware kits 


P>R >4 MX? 


BASIC STAMPS 
& PIC Tools 


v. 


(Credit cards OK) 

Send 2 x 45c stamps for information package 




Printed Circuit Board Manufacture 


48-Hour service • High quality • Low prices 
1 offs to any quantity 
Artwork designed if required 
Call for obligation free quote... w w w d O 

INSTANT PCB’S PO BOX 448 AVALON 2107 
Ph: (02) 9974 1189 Fax: (02) 9974 5491 






INDUSTRIAL ELECTRONIC SERVICE 

custom design to production, prototyping 
repairs to electronic equipment + power supplies 

CAMPAD ELECTRONICS 

PO BOX 269 CAPALABA QLD 4157 
ph (07) 3245 2008 fax (07) 3823 3428 


I^C)§. Radio Put. ILtip. 


651 Forest Rd, BEXLEY 2207 
makes all the project PCB’s from 
ELECTRONICS AUSTRALIA 
and other Australian magazines 
Tel: + 61 2 9587 3491 Fax: 9587 5385 

E-mail rcsradio@cia.com.au 
http://www.cia.com.au/rcsradio 
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(Continued from page 77) 

spark or injection, check the power sup¬ 
ply to the individual devices; if the power 
supplies are intact then check the system 
trigger to ensure that the G and Ne pulses 
are being generated from the distributor. 

Fig.6a shows the pinout connections 
to the the ECM, to make it easier to 
check its power supply lines. Fig.6b 
shows the basic ECM power circuitry. 

Heater core problems 

Please keep in mind that all of the tests 
mentioned above are only guidelines 
when testing an EFI vehicle. It is impor¬ 
tant to do these tests before condemning 
the ECM, but it may also pay to check 
the ECM first in some instances because 
of where the ECM is physically located. 
On the Camry it is located directly 
beneath the heater core, in the middle of 
the dash under the console. 

While I was in the middle of writing 
this article I was called out to a vehicle, 
a Toyota Camry, that had an intermit¬ 
tent stalling problem. After a quick 
inspection the reason became clear: the 
heater core was faulty and had leaked 
all over the ECM. 

If the heater core fails quickly, this 
can be a bonus (apart from the expense) 
because often the ECM can be saved. 
On the other hand if it develops a slow 


leak and the owner is unaware that they 
are losing coolant, so the leak remains 
unattended, the coolant may get into the 
ECM — causing performance, starting 
and stalling problems. Eventually with 
water sitting in the ECM it may corrode 
the PCB and it may be unrepairable. 

So for your customer’s peace of mind, 
always check for coolant system prob¬ 
lems by either doing a pressure test or 
checking under the dash where the ECM 
is mounted. Sometimes an indication of a 
slow leak from the heater core will be that 
the customer complains of the windscreen 
fogging internally, of damp carpets or a 
musty damp smell in the vehicle. 

Well, that wraps it up for this month. 
I would like to thank the VACC techni¬ 
cal department for their kind permis¬ 
sion in allowing me to use the diagrams 
in this article. 

If you do need information regarding 
modem EFI vehicles, the VACC has two 
very informative manuals. They are 
called the Electronic Engine 
Management and Emissions Manual , 
with the first edition Blue and the second 
White. The manuals cover Ford, GMH, 
Toyota, Mitsubishi, Mazda, Nissan and 
Honda. The manufacturers mentioned all 
have separate chapters that include vari¬ 
ous models — far too many to list here. 

So if you are looking for some infor¬ 
mation targeting engine management 
systems, talk to the VACC bookshop or 
VACC technical department. Until next 
time, ‘bye. ❖ 


NOTES & ERRATA 


Audio Frequency Shifter (August 
1997): The circuit diagram shows R53 
as 10k, whereas it should be 100k as 
shown in the parts list. Also R41 
(4.7k) is wrongly listed in the parts list 
as an extra R51. Lastly, R43 was not 
listed in the parts list at all; its value 
should be 3.9k. 

RMS Current Monitor (May 1997): 

No pinout diagram was printed for the 
AD536 IC used in this project. This chip 
is supplied in a TO-100 package with its 
10 leads arranged in a circle, rather than 
the 10-pin DIL outline on the PCB. 
Close inspection of the photo on page 
58 of the May issue will show that the 
chip’s pins are numbered anticlockwise 
(looking from the top) starting at the pin 
just after the tag, with pin 10 situated 
directly under the tag. 

No Frills Active Antenna (October 
1997): There is an error in the PCB 
pattern for this project, concerning the 


collector of Q2. As it stands, Q2’s col¬ 
lector joins to the negative rail instead 
of the positive rail as shown in the 
schematic. To fix this, first isolate Q2’s 
collector pad from the negative rail by 
cutting through the surrounding cop¬ 
per, and then use a short jumper to con¬ 
nect the collector to the positive rail. 
(The positive end of C8 is a convenient 
point.) Also, C9 should be 1.5nF, not 
15nF as shown in the overlay diagram 
and parts list. In both cases, the 
schematic is correct. ❖ 


EA S READER SERVICE BBS 

As part of our service to readers, 
Electronics Australia operates a Reader 
Information Service Bulletin Board 
System (BBS), which makes available a 
wide range of useful information for con¬ 
venient access and rapid downloading. 
You can also leave contributions to some 
of our columns. The BBS is ANSI com¬ 
patible and is currently operational for 
virtually 24 hours a day, seven days a 
week, on (02) 9353 0627. Use any 
speed up to 28.8kb/s. 
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Information Centre 

by PETER PHILLIPS 


Is there a future in servicing? 

This month we present a circuit to solve a security light problem, discuss the electronics servic¬ 
ing industry, look at the practicalities of running long lengths of cable, and hark back to the March 
What?? question. There’s also reader questions about a camera flash gun and the effect of the 
Earth’s magnetic field on the convergence of a colour TV’s picture tube — is it OK to move the 
set once it’s set up? 


While I don’t claim to be an expert on 
VCRs, I know enough to get by. So when 
my five year old Sony model 777 VCR 
starting breaking tapes, I removed the 
covers, hoping I’d find a broken belt or 
similar. But this VCR was just too com¬ 
plex, and I soon realised I could do more 
harm than good, as apart from the instruc¬ 
tion manual, I had no other information 
about it. Furthermore, its performance 
had deteriorated over the years, to the 
point where something had to be done. 

So I took it to the local Sony agent, a 
guy I’ve known for some years, admit¬ 
ting that I didn’t know what was wrong 
with it. He grinned, saying “You need 
two things to be a serviceman today — 
experience and resources.” 

As he went on explain, these days a 
serviceman is not only trained in elec¬ 
tronics, but gets additional training from 
manufacturers. The workshop also gets 
backup from manufacturers, such as cir¬ 
cuit manuals, alignment jigs, special 
tools, literature on typical faults and so 
on — things a home repairer usually 
can’t get. And most important of all, a 
serviceman is continually getting the 
experience that is so vital to economi¬ 
cally troubleshoot VCRs, TV sets, cam¬ 
corders and so on. 

After repairing my VCR, the proprietor 
showed me the problems that had caused 
the fault. The first was the switch-mode 


EA’S READER SERVICE BBS 

As part of our service to readers, 
Electronics Australia operates a Reader 
Information Service Bulletin Board System 
(BBS), which makes available a wide range 
of useful information for convenient access 
and rapid downloading. You can also leave 
contributions to some of our columns. 

The BBS is ANSI compatible and is cur¬ 
rently operational for virtually 24 hours a 
day, seven days a week, on (02) 
9353 0627. Use any speed up to 28.8kb/s. 
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power supply, a plug-in module in which 
a number of electrolytic filter capacitors 
had become leaky. This is apparently a 
common fault with this model, but the 
construction of the supply makes the 
capacitors difficult to replace. So Sony 
now makes complete power supply mod¬ 
ules available to service agents for 
around $60. Therefore, the first repair 
was simply to replace the module. 

The second problem was rather more 
obscure, and one only an experienced 
serviceman would know. In this VCR, 
the guides in the metal base plate that 
supports the transport mechanism are 
lined with plastic. Plastic and metal 
expand and contract at different rates, 
and over the years the plastic linings had 
developed barely visible hairline cracks 
in several places. 

The ‘bumps’ caused by these cracks 
were sufficient to randomly affect the 
alignment of each moving part of the 
mechanism. This had contributed to a 
‘buzzy’ sound from the VCR (a hifi 
machine), to such an extent that it had 
for some time only been good for 
recording, and not for replay. The cure 
was to file away the bumps. Now, after 
repair, the machine is as good as new. 

The cost of the repair was around 
$200, with most of this being for labour. 
But I had also paid for something else 
that is difficult to put a price on: the 
experience of the serviceman. Then 
there’s the capital cost of setting up a 
fully resourced workshop, purchasing 
the necessary manuals and so on. If you 
add up the hours that go into developing 
the expertise needed by a serviceman, 
and the cost of maintaining a workshop, 
it seems a bargain price. 

If I had tried to fix the VCR myself, it 
would have taken me many hours of 
research — time I’m better off spending 
on earning an income doing the things I 
am experienced in. Still, it’s sobering to 
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realise that despite many years in the 
field, I’m now in a similar position to 
most of the community — I need to get 
someone else to fix my electronic equip¬ 
ment. So, if you’re in a similar position, 
don’t feel bad about it. It’s progress! 

Having opened with a servicing story, 
let’s briefly talk about the service indus¬ 
try, and where it’s heading. 

The service industry 

It’s likely you’ve read some of the 
gloomy stories about the service industry, 
in this and other magazines. Common 
complaints are the ‘backyarder’ who 
offers cut-throat rates, the fact that people 
now replace rather than repair faulty 
equipment, the high reliability of modem 
equipment and so on. The service indus¬ 
try has always been rather precarious, but 
it’s not all doom and gloom. The follow¬ 
ing letter is from a reader who has recog¬ 
nised a need and is providing a service 
that appears to be in demand: 

I read with interest the letters about 
computer gripes that appear in your col¬ 
umn. This is because I have been watch¬ 
ing the computer industry for the past six 
or seven years and have now been 
actively involved in it for nearly three 
years. Currently I am running a business 
from home as a computer consultant, 
because I saw a real need for home users 
to have somewhere to go when they have 
a problem with their computer. 

A joke: “How many computer pro¬ 
grammers does it take to change a light 
bulb? ...That's a hardware problem". 
Sadly, this describes the attitude, in 
most instances, of computer suppliers or 
software companies. This is often 
because of the cut-throat pricing in the 
industry, meaning that companies need 
as little overhead as possible. Even 
Microsoft , the largest software supplier, 
is charging for support. 

As a freelance consultant I provide a 





service to both companies and individu¬ 
als, in hardware and software, solving 
conflicts, failures, configuration or 
setup problems. I also offer advice about 
which computer system to buy, and 
which software suits the particular 
needs of people. I also take up issues 
with suppliers on a customer s behalf, 
as I have found that when told of the 
problem in technical terms, the supplier 
usually gives in and helps the customer. 

The fact that my business is successful 
obviously shows that people aren't get¬ 
ting the support they need from both soft¬ 
ware and hardware vendors. It's this 
problem that I now provide a service for. 

You are probably wondering how 
much I charge, thinking it's probably 
$70 an hour or more. These prices are 
justified in some areas of consulting for 
companies, but not for individuals, who 
usually can t afford it. Instead, my 
charge to individuals is $30 an hour, 
making me affordable to most people. 

Other services I provide are custom 
database design, Web page design, 
training (both individual and group) 
and small volume sales (hardware and 
softH’are). These give normal users, who 
view computers as a tool to get the job 
done, the resources to complete their 
job. (Conrad Smith, CSCT 
Technologies, Berowra, NSW) 

Good on you, Conrad — the industry 
needs people like you who can interface 
in a technical way between customers 
and suppliers. As I’ve said in the column 
before, the computer industry is a tough 
one, and its complexity often means 
consumers end up with a raw deal. So 
congratulations on seeing a need and 
setting up a business to deal with it. 

I’m particularly interested in the rates 
you charge. An old saying in business is 
to charge what customers will pay, but 
some companies seem to take this rather 
too literally. You might get one job from 
a customer at $70 an hour, but at $30 an 
hour you will most likely get more jobs 
from each customer, who will tell others 
of your reasonable rates. 

Cost has always been a factor in ser¬ 
vicing, which explains why many peo¬ 
ple replace rather than repair faulty 
equipment. There’s probably not a lot 
the industry can do about this, as equip¬ 
ment serviceability is becoming increas¬ 
ingly more difficult, and therefore 
repairs more expensive. This means cus¬ 
tomers often have no alternative but to 
replace faulty equipment. 

But there’s also the problem of the 
unscrupulous serviceman who charges 
$200 to replace a fuse. To me, this is a 
far greater problem to the service indus¬ 
try than the ‘backyarder’. After all. 


backyarders often repair equipment a 
customer regards as not worth taking to 
a service centre. And sometimes a back¬ 
yarder will refer a customer to a service 
centre, a job that centre might otherwise 
not have been given. 

And when you think about it, repair is 
only one aspect of the consumer elec¬ 
tronics market. As Conrad points out, 
acting on behalf of a customer to a sup¬ 
plier, providing advice and related ser¬ 
vices are others. 

Perhaps one of the most important 
things a customer looks for today is the 
quality of the service. The service centre 
that repaired my Sony VCR had posters 
around the wall saying things like ‘It takes 
months to find a customer, seconds to lose 
one’. While these might seem gratuitous, 
I felt encouraged. The proof came when 
the VCR was repaired properly and with¬ 
in the timeframe we agreed on. 

This company has a staff of five or so, 
and the owner himself deals with cus¬ 
tomers, rather than relegating this task to 
a secretary. The company has a comput¬ 
er installation that allows all technicians 
to see the progress of any job, so if the 
owner is away, any employee can help a 
customer. It’s this type of service that 
today’s consumers want. 

It seems to me that these days, success 
in the electronics servicing industry lies 
in being efficient, entrepreneurial, giv¬ 
ing quality service, keeping costs to a 
reasonable level, being honest and look¬ 
ing after customers. And most impor¬ 
tantly, looking out for unmet needs, like 
those mentioned by Conrad. 

I hope people from the servicing 
industry will write to me about this 


topic, perhaps with a few suggestions on 
how to make a good living from it. After 
all, we all want the industry to prosper. 

Security light problem 

I’ve had a number of letters in reply to 
a question in the August edition regard¬ 
ing power supply interruptions and their 
effect on sensor-operated security lights. 
The problem is, you might recall, that 
the lights switch on and stay on if the 
mains supply is interrupted for two sec¬ 
onds or less. While no one has sent me 
information about modifying the lights, 
the following letter gives details of a 
simple circuit to interface between the 
supply and the lights. This circuit, 
according to our contributor, will solve 
the problem. Most of those who wrote to 
me about this problem suggested a cir¬ 
cuit along these lines, although this is 
the only actual circuit I received... 

I enjoy your column and thought I 
would for once give some input. To stop 
the security lights locking on from brief 
supply interruptions, it seems reason¬ 
able to hold the supply off for sufficient 
time to defeat the problem. 

I have drawn up, wired and tried the 
attached circuit on a load of three 100W 
lights fitted around the house (with indi¬ 
vidual sensors). 

My only problem from power inter¬ 
ruptions (which are rare here) used to 
be the TV; on restoring supply it would 
switch itself on, with full volume and on 
an unprogrammed channel — a bit dis¬ 
concerting when you return home from 
shopping, etc. 

To overcome this I installed a relay 
fed from the mains through a capacitor 



Fig.1: Sent in by a contributor, this circuit introduces a time delay to stop sen¬ 
sor lights staying on after a short power interruption. 
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and bridge rectifier (as in RLY1 of the 
attached circuit), with a reset button on 
its supply side. All this fitted in a case 
similar to a surge protector with a 
piggy-back plug. It is quite neat, it has 
been in use for several years now. I hope 
this response will help your readers. 
(Trevor Murray, East Maitland, NSW) 

Thank you for your circuit, Trevor; 
I’ve reproduced it in Fig.l. As Trevor 
explains in his letter, in the event of a 
power failure, RLY1 opens instantly. On 
supply restoration, timing relay RLY2 
closes after a preset time and initiates 
RLY1, which latches on, isolating power 
from the timer circuit. Timing capacitor 
C4 is then rapidly discharged through D2 
and R1, ready for the next event. 

Trevor also points out that the relays 
(available from Dick Smith Electronics, 
as P-8008) have a limited load capacity 
of around 300 watts. If heavier loading is 
intended, replace RLY 1 and its associat¬ 
ed supply (Cl, C2, BR1) with a 240V 
AC contactor or relay of whatever capac¬ 
ity suits, using the contactor or relay con¬ 
tacts to supply the load, and its auxiliary 
contacts as RLY 1 N/O and N/C. 

Remote gate 

Referring again to the August column, 
the next letter suggests a simple way of 
telling if a gate located some 500 metres 
away from the house has been opened: 

Like your August correspondent, I live 
on a rural block where the house is a 
long way from the boundary gate. So the 
question of a gate-open signal is of 
interest to me. 

I know very little about electronics, 
and I read EA in the hope that some 
knowledge will soak in by osmosis. 
However, I think the approach you sug¬ 
gested in August is too hi-tech for me. 
Why not run a single-core wire from a 


suitable voltage in the house, arranged 
so that when the gate is opened, the wire 
is connected to earth and current flows 
— you get the picture, Fm sure. 

The wire would cost a bit, perhaps 
$100 or so, and there might need to be 
some clever bits added to take care of 
the capacitance and resistance of the 
wire. But I reckon it would work, and 
you don’t need a solar panel or a bat¬ 
tery. (Frank Murphy, Temagog, NSW) 

The original question was about a sen¬ 
sor to detect someone passing through 
an open gate, rather than indicating if 
the gate had been opened. But let’s look 
at your idea Frank, as although it does¬ 
n’t solve the original problem, it might 
solve yours. 

The main problems of running a wire 
over a length of 500m or more are the 
expense and the practical difficulties. 
Your idea of using the actual ground as a 
return has a few problems. As any supply 
authority will tell you, the earth is not a 
reliable conductor, particularly if the soil 
is sandy and dry. While there are meth¬ 
ods of using the ground as one plate of a 
capacitor, again reliability is a factor. 

So if you are happy to run one wire, I 
suggest you instead run two, such as twin 
phone wire. You’d need a suitable DC 
supply connected in series with a relay, 
which in turn is in series with the gate 
contacts. When the contacts close (gate 
opened), the relay operates, sounding a 
buzzer or whatever. Alternatively, for a 
fail-safe circuit, connect it so the contacts 
open when the gate is opened, with the 
relay opening as a result. The warning 
buzzer is connected to the supply through 
the relay’s normally closed contacts. 

The DC voltage needs to be high 
enough to overcome the resistance of 
the cable, which you would measure 
after laying the cable. From a table that 


details the specifications of coil winding 
wire, I figure that typical telephone wire 
has a resistance of around 100 ohms per 
kilometre. So if the relay coil takes 
100mA, the voltage drop across the 
cable is 10V. For a 12V relay, you’d 
need a supply of around 20V. The actu¬ 
al voltage will obviously depend on the 
current taken by the relay coil. 

That deals with the circuit, but the 
main problem I see is laying the cable. If 
you dig a trench, you really need to run 
the cable in protective conduit, or to dig 
the trench deep enough so it’s adequate¬ 
ly protected. Stringing it on poles is 
another way, but I doubt if you want to 
go to that extent. 

Overcoming the need to run a cable is 
where things become more technical. 
There are various ways of sending a sig¬ 
nal over a distance of 500m, but all of 
these need a solar panel and battery sys¬ 
tem to power the transmitter at the gate. 
So I guess it’s really a question of 
whether you run a cable or get involved 
in other means of sending a signal 
between the gate and the house. Either 
way has its problems. 

Camera flash gun 

Our next letter asks about the identi¬ 
ty of a device in a commercial electron¬ 
ic flash gun. 

I have a Hanimex K400 electronic 
flash gun, and the semiconductor 
installed in the housing of the hot shoe 
connection is defective. Fm not sure 
what this device is, but I suspect it’s an 
SCR. It is marked M21C, has a TO-92 
case and three terminals. However 1 
cannot find any reference to it in my 
data books. I want to repair the flash 
gun, as it otherwise works well. Could 
you tell me what this device is? (John 
Naim, Leongatha, Vic) 

Unfortunately, although I have quite a 
few data books John, none lists this 
device. I found an M20 and M22 (both are 
diodes), but nothing even like an M21C. 

I agree that the device is most likely 
an SCR, but most TO-92 SCRs that I 
know of are 100V rated or less. A flash 
gun usually operates at 200V or so, 
although it’s not essential for the trigger 
device to operate from this voltage. 

A circuit that might help you is the 
Xenon tube flashing beacon, in the 
November ‘95 issue of EA. It might help 
you trace out the circuit of your gun, and 
perhaps establish the voltage require¬ 
ments of the unknown device. Or per¬ 
haps a reader can help. 



Fig.2: The original answer to the March What?? question. 

82 ELECTRONICS Australia, December 1997 













TV sets & magnetism 

The following extract from the 
Sunday Telegraph , September ‘97 was 
sent to me by a reader: 

If you 're buying a new TV set, check 
that the picture tube has been tuned for 
Australian conditions. The Earth's mag¬ 
netic field is strong enough to affect the 
registration of the red, green and blue 
primary colours that produce the many 
natural hues on the screen. 

The tubes can be optimised for the 
southern hemisphere, but experts admit 
that up to 70 per cent of those made are 
tuned for the northern hemisphere. 

Our correspondent asks: 

Is this rubbish, or is there something in 
it? Perhaps manufacturers should opti¬ 
mise their sets for those who have their 
TVs facing, north, south, west or whatev¬ 
er. (Bruce Harris, Malabar, NSW) 

Yes, there is something in this, Bruce. 
Early colour sets always had a vast array 
of controls to adjust the convergence of 
the beams in a colour picture tube. 
(Convergence means setting the three 
beams so they strike all points of the 
tube with the correct registration.) 
Owners were usually advised that the 
Earth’s magnetic field would upset the 
adjustments, meaning the set should be 
left in the position it was when the con¬ 
vergence settings were done. 

These days, colour tubes come com¬ 
plete with the deflection yoke, and con¬ 
vergence is done in the factory. Most 
modem sets don’t even have conver¬ 
gence adjustments, other than a few per¬ 
manent magnets around the tube. 
Therefore it’s reasonable to assume that 
a lot of tubes would be set up for the 
northern hemisphere. 

However, two things come to mind: 
would a salesman be honest enough to 
tell you what hemisphere the set was 
adjusted for, assuming he/she knew, and 
does it matter much anyway? 
Convergence is always a compromise, 
with the convergence around the edges 
of the tube sacrificed for best adjustment 
in the centre. I’ve never yet seen a tube 
with accurate convergence over all parts 
of the screen. 

I think you’ll find that modem TV 
picture tubes have better convergence 
than ever before, and moving it from 
one hemisphere to another will make no 
discernible difference. Still, I’m inter¬ 
ested in what readers might have to say 
about this. 

March’s What?? 

Quite a few readers seem to visit the 
local library to read EA, which explains 
why this letter is referring back to the 


What?? question from March. To 
refresh your memory, here’s the ques¬ 
tion again: 

You have two floodlights in the gar¬ 
den, individually controlled by two 
switches in the house. Because these 
lights are often inadvertently left on all 
night, you decide to fit a neon pilot light 
to the switch panel to show if either one, 
or both lights are on. 

You only have one neon lamp, and 
because a double-pole switch is too 
expensive (and hard to get) you need to 
use the existing single pole, double 
throw switches that control the garden 
lights. You cannot use any other compo¬ 
nents (relays etc) as there's no room 
behind the switch panel. What is the cir¬ 
cuit to achieve this? 

The answer we gave is shown in 
Fig.2. Remember that the neon is off 
when either one or both garden lights are 
on, and on when both lights are off. But 


as the following letter explains, there’s 
another, better way... 

Browsing through back issues of EA at 
the local library, I came across the 
switching question in March, then the 
answer in April. While the answer you 
gave certainly works, it has some draw¬ 
backs. In the first place, it relies on the 
neon current flowing through the fila¬ 
ment of one of the lamps. If that lamp is 
blown, the neon won 7 light. 
Furthermore, although unlikely to be a 
problem, the current flowing through the 
neon, and therefore through the filament 
of the garden light could shorten the life 
of the light. Nit picking, but possible. 

My circuit overcomes the above limi¬ 
tations, which 1 7 n sending to you on the 
assumption you are after the best 
answer. Incidentally, keep up the good 
work, your column not only informs, but 
also educates by virtue of the wide range 
of subject matter. After all, isn 7 variety 
supposed to be the spice of life? (Jim 
Thornton, Palm Beach, Qld). 

Thanks for your supportive comments, 


Jim. We certainly have variety, thanks to 
our readers. I’ve reproduced Jim’s circuit 
in Fig.3, which as you can see doesn’t 
rely on the neon current having a path 
through a lamp filament. By the way, 
assume there’s a suitable dropping resis¬ 
tor in series with the neon indicator. This 
is usually built into the body of a typical 
indicator, as without it the current 
through the neon lamp will be very high. 

Jim’s letter is fortuituous, as it leads 
nicely to this month’s What?? question, 
which is also about switching lights. 

What?? 

The question this month comes from 
an actual experience, related to me by 
Rob Evans, EA's technical editor. It 
goes like this... 

I was asked by a friend to solve a 
problem with a two-way lighting circuit. 
My friend had asked a local plumber (!) 
to fit a light dimmer to the circuit. After 


doing so, the dimmer worked perfectly, 
and the switch at the dimmer switched 
the light on and off as you'd expect. 
However, the second light switch in the 
circuit now no longer did anything, and 
had no effect on the operation of the 
switch at the dimmer. I looked at the 
wiring, and all seemed to be in order. 
What had the plumber done? 

Answer to 
November’s What 

Starting with terminal B, because R3 
= R4, the voltage at the non-inverting 
input is IV. Therefore the voltage at the 
inverting input is also IV. Because 
there’s IV at both ends of Rl, no current 
flows (as there’s no voltage drop across 
Rl). Therefore the impedance looking 
into terminal A is infinite (assuming a 
perfect op-amp). The impedance look¬ 
ing into terminal B must be R3 + R4 as 
there’s IV across both resistors. That is, 
the full 2V at terminal B appears across 
both resistors in series. ❖ 



Fig.3: An alternative answer to the March What?? question, in which the neon 
indicator current doesn’t flow through either lamp filament. 
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To All Our Valued Customers 

From the staff at Altronics we thank 
you for your patronage in 1997, and 
wish everybody a Merry Christmas 
and a Happy New Year! 

Regards, 

Jack O'Donnell, Managing Director 



Battery Charger 
& Refresher 


Charges or discharges Nickel Cadmium 
and Nickel Metal-Hydride cells, and refreshes 
up to four carbon or alkaline cells, or up to two 
3V lithium cells. Accepts AA and AAA sizes of all 
capacities. Features LED charging status and cell type 
indicators. Discharger operates at the push of a button, 
and if used to "cycle" batteries regularly, it can reduce 
memory effects in rechargeable cells, giving longer sendee life. Powered by 
12V DC, either from M 9664 plug pack (not included) or car battery. 

A 0280 $39 _95 --- 

M 9106 12V 500mA Plug Pack $22.95 


Keep your rechargeables 
in top condition and 
extend their service life! 
Also Includes Alkaline 
Refresh Function. 


REGULATED Multi- 
Voltage Plug Pack 

A fully regulated (not just filtered!) plugpack 
suitable for powering video games, portable CD 
players, Walkmans, or other sensitive devices. 
Unregulated plugpacks can vary in output voltage 
by up to 30%, which can cause damage to some 
equipment! This regulated plugpack has 6,9 and j 
12V DC voltage outputs at up to 500mA. 

$1 9 95 


NiCad Rechargeable Batteries 

With Christmas coming up, chances are you 'll be paying out for 
batteries to pou>er the presents! These NiCad rechargeable cells will 
eventually pay for themselves, and can provide hundreds of 
recharges if cycled periodically (see our A 0280). They can be used 
in just about any battery powered appliance. 

S 4705 700mAh AA Cell Normally $2 30 ea, 

NOW $2 ea, 4 and up, or ‘ 60 ea, 10 & up 

S 4710 1500mAh C Cell Normally $4 95 ea, 

NOW $4 ea, 4 and up, or $3 ” SO ea, 10 & up 
S 4715 1500mAh D Cell Normally $5 25 ea, 

NOW $4 ea, 4 and up, or $3 ea, 10 & up 
S 4720 100mAh 9V Cell Normally $10 95 ea, 

NOW $8 ea, 2 and up, or $ e3/ 4 & up 


MINA ?000 recharges ' 
0 Vowestp^!_ 
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M 9516 Normally $28.95, NOW < 
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Micron Series 3 
Soldering Station 

|The MICRON Series 3 soldering station 
r employs electronic switch mode 
r circuitry in lieu of a mains transformer. 
^Excellent for all general purpose and 
production soldering. Features: • High 
^insulation ceramic heating element • Rapid heat¬ 
-up and heat recovery • Heater insulation of over 
hlOOMO • Zero voltage circuit minimises high 
^voltage spikes & magnetic fields to prevent 
"damage to sensitive devices • Continuous 
temperature adjustable from 250° to 430°C • Grounded 
power cord • Selecting the desired operating temperature is as 
"simple as turning a knob. Supplied with Long-Lasting Iron Clad Tip! 

T 2443 Normally $129, NOW $99 


illoscope 

\ - 1 

L— 1 

Highly recommended for 
the service bench, design 
labs, universities and the 
dedicated enthusiast. 





20MHz Dual Trace 4 


_ Electronic circuits are 
■ becoming more and more 
f complex as technology 
advances, to the point 
where it is difficult to 
service and repair many electronic products without 
the aid of an oscilloscope. The Q 0150 oscilloscope is a very 
stylish, modern and high tech piece of test equipment that will 
enable you to test and serv ice a wide range of equipment. The 
front panel controls have been thoughtfully laid out making it 
extremely easy to use. One standout feature of this CRO is the 
ALT.MAG function which allows simultaneous display 
of both original and magnified waveforms on the 
screen. This function allows the user to observe trigger 
pulses & modulated signals, and to identify signal 
anomalies such as supersonic oscillations & EMF spikes. 

Q 0150 Normally $799, NOW 


BONUS free 
MULTIMETER! 


$699 


Comes complete with TWO high quality 
80MHz CRO Probes, valued at $39.95 each!! 


0-30V 2.5A 
Lab Power 
Supply 

A fully built lab power supply 
with a main output rail 
adjustable between 0 and 30V, at 
to 2.5A. Separate controls for 
voltage and current limiting. Features 
Digital LCD Voltage and Current Meters 
enabling precise adjustment of the power 
supply for use in research and 
development labs, 
instrumentation testing, digital 
circuits, etc. Also features fixed 
12 Volt and 5 Volt output rails, at 
up to 1 Amp freak. 

Normally $199, 


Solder Roll BARGAIN! 

OOPS! This solder is a 40/60 mix of tin/lead, instead of the regular 60/40. 
We’ve tested it, and it solders just fine! Stock up at fantastic rates and 
some handy in the workshop! Available in OAmm or ltrnnO sizes. 

T1100A 0.8mm Was $6 50 a Roll 
T 1110A 1mm Was $6 25 a Roll, Both NOW $3 
or Buy 5 Rolls for $1 2 (mixed sizes OK!) 



Christmas Bonus! 

WOW/ With every Q 0150 CRO 
purchased in December, receive 

a Q 1060 Digital Multimeter, 

valued at $89 

*«xarif IITELY FREE!! 

See our 1997/98 Catalogue 

page 98 for lull details on this 
\ superb Instrument! 



NOW ONLY 


$1 79 


Fee December only we'll throw in 
£ FRE£ so: o- Banana-to-Croc 
leads with even M 8200 


1500W Switchmode 
12V / 240V Inverter 


Modified sinewave 
circuitry! Can 
Power ff UOro tj h 

4 microwaves! tS 4 


This inverter provides up to a massive 1500W of 240V power 
from a heavy duty 12VDC car or truck battery. Switchmode 
circuitry eliminates bulky and heavy 
output transformers, 
making this unit very 
lightweight compared to similar 
inverters. It's suitable for a 
wide range of 
applications such as 
remote homes, sail & 
power boats, building 
mine sites, off road 

vehicles, caravans, farms etc. Features: 

• Over temperature & overload shutdown • Auto fan cooling 

• Low battery warning & shutdown • Heavy duty leads 

• Twin outlets • Weighs only 3.6kgs 

M 8140 Normally $995, NOW $795 


125W Mini Inverter 


This amazing inverter provides up to 125W of 240V AC 
power from your car cigarette lighter socket! During our 
testing, it ran our entire 
A/V room setup, 
including a huge 68cm 
television and surround 
sound amp! Can power , 
televisions, VCR’s, 
lights, small battery 
chargers, shavers and 
r hi-fi systems. Features j 
r low battery indicator, 
thermal & overload 
shutdown and is totally , 
silent when operating. 

Built-in 3-pin plug (no 
adaptor required). 

Includes car cigarette lighter socket lead. 

M 8105 Normally $129, NOW $99 
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Variable Temp 
Soldering Iron 

Tip temperature is adjustable 
from 250°C to ~ — 

450°C. 

Select the right 
temperature for the job 
and avoid heat damage to 
sensitive devices! Features 
ceramic heating element 
and supplied with 1.6mm 
conical tip. 3 other tip sizes 
available. See 1997/98 
Catalogue page 111. 

T 2446 $49 


Hi-Power 

Siren 


Keychain Laser Pointer 

This laser pointer weighs only 45g, 
jijt and comes with a keychain. At 

on, y 61 mm l° n 8 by 14mm 

" * n diameter, it's not 
\ muc b bigger than 

? _^ 3 many keys! It emits a 

^very intense beam that 
can travel up to 50m, and projects a 
MW& i bright red dot onto the target is it 
aimed at. It's ideal for lectures, 
guided tours, seminars, building sites 
etc, and it's much less intrusive than a normal stick 
pointer! Uses two button batteries (included). 

A 0201 WAS $69, NOW $49 


Strong & durable ^ 
construction, makes this 
siren ideal for car, 
boat or home 1 

installation. Includes l 
a handy bracket for 1 
surface mounting. I 
Extremely loud 120dB 
output. Requires 12V 
DC @ 300mA. Dimensions 1000 x 125L mm. 


bqnijs_deau 


Gte at lor car & house 

security systems or 


While stocks last, get a 
T 1100A 200g solder roll, a 
T 1310 Iron stand AND a T 1450 
PCB Stand, together valued at 
over $30 . FREE with every 
T 2446! 


S 6130 Was $30.95, NOW 


Crimp Tool & 


Audio Masker Kit ^1 

(See EA Dec '97) An audio masker is 
a form of white noise generator. It’s 
used to mask the noises heard by 
people suffering from tinnitus. 

Tinnitus is a common problem that 

can manifest its self in many wavs , ^B||p 

from a Ions level roaring to constant 

ringing in the ear. This device 
masks" these sounds by emitting a 
continuous noise (such as that of a tegMLj 
rushing waterfall), which the brain j 
can isolate more easily. It’s much J 
cheaper than commercially 
available units (some run to $800 
each). It features adjustable level 
and degree of noise filtering. 

Powered from a 9V battery (not supplied), and 
comes complete with a silk screened cage. 

„.<t9 "I 95 


Learning Remote 
Control m 

with Backlit Screen K 


\HUGE BONUS OFFER! 

This professional quality crimp 
tool is a fantastic addition to your i 
I technical tool kit. With proper j 
care, it will virtually last a j 

lifetime! While stocks lost, 
buy the T 1552 Pro Crimp ^ ■* & 
Tool , and receive a set of Iftd 
T 1522 automatic wire 
strippers , valued at $22.95, 

FREE! A perfect combination 
for alarm installers, car audio JBy: 
techs, auto electricians etc! 

Crimp tool suits red, blue ? 
and yellow size connectors. M 
Ratchet action and all metal I 
construction. w 


Sick of having remote controls all over ■ 
the coffee table? Always picking up 
the wrong one? This learning remote 
control can replace up to eight remotes! It features 
multi-function touch sensitive backlit LCD screen. 

With 8 different appliance modes, it can control a 
TV, VCR, CD, LD, AMP, TAPE/TUNER, and has 
auxiliary modes SEL1 and SEL2, which can be 
custom configured. When you select a mode, the 
unit changes the buttons on the display to mirror 
the controls of the selected device. AMP mode 
includes Surround Sound effects adjustment 
button (centre, rear, surround etc). The unit 
is programmed from an original remote, “F 

which must be in working order, and a HH 

macro function allows one button to perform B 
up to ten sequential tasks. Also features 
backlighting (unlike others on the market) B 
which is essential at night or when the ESfc 

curtains are drawn. The backlighting is light sensitive, so it only activates 
in rooms with low light levels, saving batteries. ■■■■■■■Wl 

Requires 4 x AAA batteries (supplied). BEWARE Or mjJUlmLdfEmm 
NON-BACKLIT VERSIONS WHICH ARE USELESS | 

IN DARK ROOMS!! 

A 1000 Normally $199, XMAS SPECIAL only $1 69 


T 1552 Plus T 1522 ONLY 


5 Digit Tacho Kit 


Speed Alarm Kit 


Magazine 


(See SC Dec '97) The best 
ivay to reduce the number flH 
of speeding fines you .. 

receive each year is to ■ 
simply avoid speeding! ~' w £> 

This kit lets you know 
when you 're speed ing by Brr 
emitting an alarm and 
flashing an LED located on 
the dashboard of your car. The 
alarm point is adjustable in 
increments of 5 kph from 0 to , 
155 kph. You’ll know you are 


(See EA Oct '97) A great 
high-tech addition to your 
car’s dashboard! This 5 J 

digit tachometer features a 
crystal timebase for super-accurate readings, 
0.25 second update time and a resolution of 
ONE rpm. It also has a dimmable display, 
leading zero blanking, last digit "0" lock 
(stops "rolling" display), and can read to 
60,000rpm if required. Not even rotaries rev 
that high! Can be configured for ignition coil 
input (3V) or low level input (IV) from an 
existing tacho. If you're after a useable digital 
tacho for street or circuit applications, this is 
it! Note: Case NOT included. 


*&S 5 X e p Sfjy 

speeding without taking your eyes off the “ 
road for a second. It consists of two sections, a dash 
mounted control panel which features a 3 digit display 
to indicate set speed, and a main box (not shown) 
housing most of the circuitry, which can be located 
under a seat or dashboard. A single trimpot is used to 
calibrate the unit to your existing speedometer. Kit 
comes complete with screened & punched cases and 
magnetic speed pickup, and is powered by 12V EXT. 

K 4390 $ ~7 2 


time they are used? This project 
consists of five strings of six super 
bright LED’s that flash in a random 
pattern for a great christmasy 
effect! This project allows you to 
customise the flash rate to get 
—T look you want. It's 
inexpensive, simple to 

construct, and adding \ Spruce ud ^ 7 

more lights to the circuit ^hristma s tre° Ur 

is very simple. Comes XCT ^©Se inexno & 
complete with LEDs and / ‘ ,u( super effect/ 
silk screened case. Powered lights 1 >VB 

from a 12V AC 500mA plug 1 \^\ /vT* 

pack, so it's safe around children. ^ 

k„ S o$24- 95 ^ 

M 9666 12V AC 500mA Plugpack $14 50 


Video Enhancer & Stabiliser Kit 


(See EA, Nov '97) Ever transferred your home or holiday movies to VHS 
and found the picture quality is degraded? This little enhancer will gpj 
spruce up the video signal, and can even improve the quality of Hi 
poorly-recorded video. It also has an image stabiliser which removes B 
all the invisible overheads from video signals, such as teletext data, 
leaving a clean PAL composite signal. If you’re into making your own B 
movies or taking some holiday footage, this is a very useful accessory! 


Ciub and American Express CanM 


174 Roe St. Perth W.A. 6000 


Phone (09) 328 1599, Fax (09) 328 3487 
MAIL ORDERS C/- P.O. Box 8350 

Perth Business Centre, W.A. 6849 


Can replace up i 
EIGHT remote 
controls. Get ric 
of your coffee 
table clutter! 
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Moffat's 


Madhouse... 

by TOM MOFFAT 


Going digital, reluctantly 



After many years out of the service 
business, I have suddenly found myself 
back it it, in a big way. My last contact 
with front-line electronic service was 
back in the seventies, in Tasmania, 
doing two-way radio work for Motorola. 
I had one very flashy workshop, 
equipped with top-of-the-range test 
equipment from makers like Hewlett- 
Packard and Systron Donner. Back then 
Motorola demanded that their mainte¬ 
nance people have the right gear to do 
first-class work, a policy in keeping with 
the fine quality of their products. 

Unfortunately 1 had to withdraw from 
the Motorola scene rather quickly when 
the Australian government suddenly 
devalued the Aussie dollar, and import¬ 
ed US radio equipment suddenly copped 
a price rise of around 30%. No new 
radios meant no new warranty work, and 
at that very moment a good job came up 
in television news. So I was off... 

Motorola graciously offered to buy 
my test gear. After that dollar devalua¬ 
tion, stuff from companies like Hewlett- 
Packard shot through the roof, so the 
used prices rose as well. I ended up sell¬ 
ing all that gear for more than I had paid 
for it, but with it went my ability to do 
professional-grade servicing. 

A few years later I quietly slipped back 
into electronics again, this time designing 
computer-driven educational robots, as 
well as the microcomputers themselves. 
This evolved into the Navimate weather- 
fax products, which in turn became the 
basis of the Listening Post and Wesat 
projects in Electronics Australia. 

All this activity needed some test equip¬ 
ment, but since radio frequencies were no 
longer involved, things could be a little 
simpler — a nice Japanese analog multi¬ 
meter, and a BWD Australian-made CRO, 
both of which I still own to this veiy day. 

Moving forward in time again, to Port 
Townsend, Washington: for the past few 
months I’ve been doing computer con¬ 
sulting, and developing a reputation of 
being able to handle the ‘hard ones’. 
One day, standing around outside the 


Community Center listening to a band 
play, I’m approached by a musician 
friend who also owns a music store: 
“Tom, do you think you can do elec¬ 
tronic keyboards, and guitar amplifiers, 
and ... and... You know, some of this 
stuff has got TOOBS!” 

Well, there you go — one of the 
advantages of being an oldie. Young 
techs had come and gone from this 
music shop; they’d been all right with 
the solid-state stuff, fixing dirty pots and 
jacks and cables. But when a valve- 
based amp came along, they would blus¬ 
ter their way through it, running up 
hours of labour time, but getting 
nowhere. After this happened to the 
music shop a few times, I suddenly 
found myself service manager. 

Again, a test-equipment shortage. I 
have my multimeter with me, but the 
CRO is still back in Tasmania. You 
don’t need much to fix computers, since 
you seldom get right down to the board 
level. Most of their problems are things 
like interrupt conflicts, diagnosed by 
special software. So 1 can do just about 
any computer job with a few floppy 
disks and a Phillips screwdriver... 

In the music store, I pressed on 
regardless, fixing jacks and replacing 
pots and diagnosing amplifier faults 
with the ‘blap test’, in which you put 
your finger on the input of a stage and 
induced mains hum causes a loud ‘blap’ 
from the speaker if the stage is working. 
The blap test served me well, until the 
day the store owner came into the work¬ 
shop lugging an enormous guitar amp 
that he had been ‘hiding’ until 1 proved 
myself. “OK Tom, let’s see what you 
can do with THIS one...” 

‘This one’ had been from service shop 
to service shop, from tech to tech, and 
was now declared unfixable. It had been 
given to its current owner, who was told, 
“if somebody can fix it, you can have it 
for nothing”. The new owner had put a 
$150 limit on the repair; if it was going 
to cost more than that, then the amplifi¬ 
er would go to the scrap-heap. 


I got the feeling that if 1 too failed with 
this guitar amp, then I’d be out on my 
ear as well. And if I spent more than 
three hours on it, it would go past the 
price limit, and if I still couldn’t fix it, 
my fees would be waived. 

With that cloud hanging over my head 
I fired up the amp. A gentle hum, noth¬ 
ing more. So far, so good. But when 1 
plugged a guitar into it, the amplifier 
erupted into 100 watts of hissing and 
shrieking, rattling the floor and the 
workbench, even surpassing the girl 
who was learning to play the clarinet in 
the teaching room next door. 

It was obvious the blap test would be 
useless here, because this amplifier was 
doing plenty of blapping on its own — 
without me needing to tickle it with a 
finger. So I fell back to plan B, a whole¬ 
sale cleaning of all pots and jacks. It was 
totally unsuccessful. The first hour shot 
to pieces and no progress at all... 

Then I noticed something odd, and I 
called out to the store owner, who knew a 
lot more about guitar amplifiers than I 
did. “What do you think this is, George?” 

“Looks like a tube socket to me”, he 
said. 

How silly, 1 thought. I’ll bet it’s a con¬ 
nector for some optional effects unit or 
something. But George took the direct 
approach. “Let’s plug in a tube and see 
what happens.” So we plugged in a 
12AX7, and it lit up! 

How very strange. This was obviously 
a solid-state amplifier. In the front end 
there were several eight-pin IC’s which 
were clearly dual op-amps. And at the 
other end were some healthy-looking 
power transistors. To me, this means 
solid-state. Yet... here was this tube! 
And it was glowing! 

Installing the 12AX7 meant there was 
now a signal path through the amplifier, 
and plugging in a guitar now produced 
some weak notes along with all the blap¬ 
ping and shrieking and hissing. 
Something was still very, very wrong. 

The clock was clicking away, so we 
decided to put the amp back on the shelf 
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for a while. Two things had to be done: 

I badly needed a circuit diagram, and 
even worse, I needed an oscilloscope. 

The amplifier’s manufacturer was 
cooperative, and agreed to fax us a cir¬ 
cuit. Soon we had a nice fax of the board 
layout. That was nice to have, but it was 
not the circuit, so I asked the manufac¬ 
turer once again. And got another copy 
of the board layout. It took two more 
goes to finally find someone who knew 
what a circuit diagram actually was , as 
opposed to a board layout. 

My BWD CRO back in Tasmania 
wasn’t going to do me much good; as 
well it was over 15 years old, so I decid¬ 
ed to buy a new one. I had always lusted 
after one of those Fluke ScopeMeters, 
and now I had my excuse to buy one. So 
I started searching the Internet to see 
who sold ScopeMeters, and for how 
much. I soon discovered that Tektronix 
sold similar gadgets, called TekMeters. 

Never having even seen either one of 
these, I decided it might be prudent to 
ask someone who had, and the most 
likely person I could think of was Jim 
Rowe, EA’s Editor. So I e-mailed Jim 
and asked which I should buy. His 
answer — neither, since they were lim¬ 
ited in scope, so to speak. Jim said I 
should get a REAL oscilloscope, the 
Tektronix TDS210, which he had 
reviewed in November last year. This 
was a full-blown digital oscilloscope; 
not an analog bone in its body. 

Reading Jim’s review, plus more dig¬ 
ging on the Internet, convinced me that 
this thing could actually work. It has an 
LCD screen, just like on a small laptop 
computer. There is no cathode ray beam 
to write wildly moving patterns on a 
green phosphorescent screen; instead the 
oscilloscope circuitry has to figure out 
which pixel to activate, and which one to 
do next, and then write wildly moving 
patterns on the screen. This means the 
little guy inside who does the digitizing 
would have to pedal pretty fast. 

The Tektronix digital CRO (wrong! no 
cathode rays!) — sorry, oscilloscope — 
was priced about halfway between the 
two Scope/Tek Meters, so I took the 
plunge and ordered one. A cool thousand 
bucks on the Visa card. Three days later, 
as promised, it turned up and I began 
learning about digital oscilloscopes. 

Obvious difference 

The most obvious difference between 
the digital oscilloscope and its analog 
brother is the lack of a CRT, a long and 
heavy and fragile thing. So the digital 
version looks more like a small TV set 
than an oscilloscope. And despite its dig¬ 
ital nature, the Tektronix has KNOBS 


where knobs ought to be, as sensitivity 
controls for the two vertical channels, 
and the horizontal sweep control. This is 
obviously a concession to people 
brought up on analog oscilloscopes. 

But these knobs are not real switches; 
instead they click round and round in 
endless circles. They are obviously opti¬ 
cal choppers or something similar that 
send pulses as their output, and the digi¬ 
tal goodies do the rest. Hence there are 
no labels around the knobs; instead their 
settings are shown as numbers on the 
screen. I found this a little disconcerting 
at first, but soon got used to it. 

So on Day One I fiddled with the square 
wave calibrator, and put a finger on the 
probe to look at the mains hum display (a 
blap test), and eventually connected the 
scope to a small radio to see moving audio 
waveforms. And, well, it LOOKED like 
an oscilloscope. So it must be one. 

Soon it was time to tackle that horrible 
guitar amplifier again. I had run out of 
excuses to delay any further. So me and 
my new oscilloscope went into battle. 
With the help of the long-awaited dia¬ 
gram it was easy to trace through the cir¬ 
cuit. Very interesting: two stages of op- 
amps, then two stages of 12AX7 tube, 
then two more stages of op-amp. Why? 
Because this thing had been sold as a 
TUBE AMPLIFIER, and sure enough, it 
had a tube: one tube! How did this one 
tube improve this amplifier’s sound? 
That’s debatable. 

As for our little fault, Mr Tektronix’ 
Digital Oscilloscope quickly spilled the 
beans. The whole of that amplifier, every 
single bit of it, was in lusty oscillation at 
supersonic frequencies. Working 
through the stages, I glanced at the scope 
signal, reached over and reduced the sen¬ 
sitivity, moved to the next stage, reduced 
the scope gain again — and suddenly 
realized I had completely forgotten it 
was a digital instrument. I was operating 
it exactly as an analog instrument, yet it 
synched up on just about anything. The 
best of both worlds, and it certainly has 
my stamp of approval now. 

All this signal tracing, from the input 
toward the output, and from the output 
back toward the input, kept pointing to 
one area in the middle: a section con¬ 
taining a spring reverb unit, driven by 
one op-amp, with its springy-noises 
being received by another op-amp. 
Oscillation here was particularly violent, 
and when I reached over and discon¬ 
nected the reverb unit’s input, the ampli¬ 
fier went into spasms of motorboating 
— slow, thumping, intense oscillation, 
nicely displayed on the oscilloscope. 

Gotcha! Problem solved. There were 
four Utilux-style spade connectors 


arranged in a square on the circuit 
board. These went to shielded leads to 
and from the reverb unit — ground 
and signal out, ground and signal back 
in. During a previous repair attempt, 
someone must have disconnected all 
four spade lugs, and then put them 
back where they looked like they were 
supposed to go. But tracing the PCB 
pattern revealed the truth. The output 
leads from the reverb unit had been 
reversed so that the cable’s shield, and 
with it the entire metal reverb housing, 
were connected to the signal input. No 
wonder the thing dropped took off like 
a rocket! 

So Tom and his trusty digital oscillo¬ 
scope were heroes for the day. The 
amplifier worked as new, and its owner 
got himself one fine guitar amplifier for 
a service fee of just under $ 150, includ¬ 
ing his new ‘toob’. And I got the satis¬ 
faction of knowing I could still handle 
tubes just like in the good old days — 
in fact I still knew, from memory, the 
pin-outs for a 12AX7. And I even 
remembered how to get a 300-volt 
shock from pins 1 or 6, where the plate 
voltage lurks. 

Yes, friends, valves are indeed alive and 
well. And I passed the test, so I get to work 
on them again. And get paid for it! ♦> 


P.C.B. Makers! 

If you need: 

• P.C.B. High Speed Drill 

• P.C.B. Guillotine 

• P.C.B. Material - Negative or Positive 
acting 

• Light Box - Single or Double Sided, 

Large or Small 

• Etch tank - Bubble or Circulating, 

Large or Small 

• U.V. Sensitive film for negatives 

• Electronic Components and Equipment 
for TAFEs, Colleges and Schools 

• FREE ADVICE ON ANY OF OUR 

PRODUCTS FROM DEDICATED 
PEOPLE WITH HANDS-ON 
EXPERIENCE S 

• Prompt and Economical Delivery 

KALEX 

40 Wallis Ave, East Ivanhoe, 

Victoria 3079 

Ph: (03) 9497 3422 
Fax: (03) 9499 2381 

ALL MAJOR CREDIT CARDS ACCEPTED 
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ARTHUR CUSHEN: 1920-1997 



The Shortwave Listening column opposite is sadly the last we 
shall be able to run, because columnist Arthur Cushen passed 
away on Saturday September 20, after battling cancer for six 
years. As noted in our October issue, Mr Cushen had con¬ 
tributed his informative notes to the magazine for over 45 years. 

Although blind from an early age, Arthur Thomas Cushen 
became an acknowledged expert on shortwave broadcasting 
and listening. Based in Invercargill, New Zealand, he contributed 
to many publications and shortwave news programs around the 
world. He also conducted monitoring services for many interna¬ 
tional broadcasters. 

Awarded a OE2 Coronation Medal in 1953 for his services to 
the blind, he was also awarded an MBE in 1970 — for both his 
services to the blind and for his radio journalism. 

We feel sure that a great many EA readers will join with us 
in offering our sincere sympathies to Arthur’s widow, Mrs 
Raida Cushen. 

Here is a short tribute to Arthur’s achievements, contributed 
by his friend Peter Lankshear (also a former EA columnist): 


With a shared interest in radio, and with our both attending the same Methodist Church, I knew Arthur very well. A most 
remarkable man in many ways, he was modest and unassuming, remaining quietly in the background of a crowd, but 
intently following what was going on. He never paraded his blindness, or traded on it, but turned it to his advantage, devel¬ 
oping an incredible total recall of events, facts and figures. I could phone him for information regarding a most obscure 
transmission from some out of the way place, and without hesitation he would rattle off programme times and frequencies 
and, as a bonus, often provide some additional interesting facts. Despite his handicap, he managed to publish two inter¬ 
nationally successful books. 

Arthur’s skill as a DXer and his knowledge of the radio spectrum were legendary. There was no contest when he entered a DX 
club competition. He knew his way around the dial better than most of us know our own homes. Although in later years he used 
keypad-equipped receivers, for many years his workhorse was a Racal RA17. As many readers will be aware, in this fine receiv¬ 
er, tuning is divided up into 1 MHz switched bands. With it, somehow, Arthur could navigate the spectrum with more facility than 
most sighted operators. 

On several occasions, at the local radio station, 1 observed Arthur recording his regular DX programmes for overseas organi¬ 
sations. He was a recording operator’s ideal. An accomplished Braille reader, the few notes he needed were on a small card, and 
consequently he did not need to drop his head when referring to them — a definite advantage when using a microphone. He also 
had an uncanny sense of timing, being able, given a brief signal half a minute before time, to record a quarter hour’s programme 
with a five second margin. 

Arthur filled a great need during the War years. Governments were often lax in communicating with each other details of pris¬ 
oners of war captures, and often months went by before relatives knew officially if their son or husband was safe. In an effort to 
attract listeners to propaganda broadcasts, prisoners’ names were often sandwiched in between news bulletins, and Arthur main¬ 
tained nightly vigils copying these names for passing on to relieved families — both in New Zealand and further afield, includ¬ 
ing America. Just when he managed to sleep is a mystery, but for these services during World War 11 and the Korean and Vietnam 
campaigns, Arthur was awarded a well earned MBE. 

In more recent times, he was the official observer for organisations like the BBC and Radio Canada, reporting regularly on 
reception conditions and the quality of their broadcasts. 

He was the man for his time. We will not see his like again, both because Arthur was unique, and the fact that an era paral¬ 
lelled by his lifespan is disappearing. 

As a small child, he saw the birth and growth of broadcasting, both medium and shortwave, but the broadcast band has now 
become the domain of local services and the place of international shortwave transmissions is now being taken over by satel¬ 
lites and the Internet. 

Vale, Arthur. 

88 ELECTRONICS Australia, December 1997 



SHORTWAVE 

LISTENING 


with Arthur Cushen, MBE 



Part of BBC World Service privatised 


Listeners to London may not be aware 
that the programme delivery section of 
the World Service is now under the con¬ 
trol of a private company, Merlin 
Communications International. Merlin 
are responsible for the transmission from 
Bush House in London to the various 
transmitter sites, and in the United 
Kingdom they have control over the 
transmitters at Skelton, Rampisham, 
Woofferton and also the powerful medi- 
umwave station at Orfordness. 

Merlin also takes possession of the 
BBC's Global Distribution System, 
although it does not get to own the over¬ 
seas transmission sites. Ownership of 
these, which are subject to some delicate 
political deals with foreign governments, 
will stay in the hands of BBC World 
Service and the UK Government. 

Some 200 BBC World Service transmis¬ 
sion staff have transferred to the new 
company. Merlin's staff will operate the 
business on behalf of the BBC. They will, 
as before, run the operation from Bush 
House in London — both the office work 
and that of the Bush House control room, 
which Merlin will operate but not own. 
Merlin will also run and maintain all 
transmission sites, including those still 
owned by the BBC World Service and the 
UK Government. 

So the bottom line is that the BBC has 
put all its international radio transmissions 


into the hands of a private company. The 
big question will be, will the BBC always be 
able to get its programmes to where it 
wants them to go? 

Merlin has a contract to transmit BBC 
World Service programmes for 10 years, to 
provide high quality transmission and dis¬ 
tribution services and project management 
services. The aim is to create a partnership, 
with open accountability for the money 
that the BBC will spend with Merlin — £32 
million in 1997/98. 

Merlin Communications is largely made 
up of former BBC managers and employ¬ 
ees. Three members of the former BBC 
World Service Programme Delivery Service 
are on the board, as well. One of the 
Directors is Peter Gordon, who was Head 
of Asia/Pacific transmission services and a 
BBC staff member with whom I worked 
over many years. 

New site for HCJB 

Further information has become avail¬ 
able concerning the move of the transmit¬ 
ting facilities of HCJB, Pifo to a new area 
outside Quito. The move is necessary as 
the Ecuadorian Government requires the 
area for a new International Airport to 
serve Quito. The move will take place over 
a three year period and is not expected to 
disrupt broadcasts significantly. 

HCJB World Radio bought the present 
110-acre transmitter site, 18 miles east of 


Quito, in 1951. It houses 11 shortwave 
transmitters with a combined power of 
more than one million watts and features 32 
antenna systems supported by 48 towers. 

Long before the new airport was 
announced HCJB was already looking for 
new broadcast sites closer to target audi¬ 
ences. The move allows the station to reor¬ 
ganise the ministry in the light of many new 
opportunities worldwide. 

Tonga on shortwave 

After a silence of some five years the 
Tonga Broadcasting Commission has 
reactivated its shortwave transmitter on 
5030kHz. The transmitter at Nuku'alofa 
was hit by a cyclone in June and all facil¬ 
ities were off the air. Due to a lack of 
electricity the mediumwave station A3Z 
was off for four days and once that was 
repaired work began on the aerials for 
the FM service. The final work on the 
shortwave transitter put it back on 
5030kHz with 1 kW and operating 1900- 
1300 UTC. 

A look at the history of Tonga 
Broadcasting Commission shows that in 
1961 ZCO was using 1020kHz and a 
power of IkW. On August 6 1972, it was 
heard with its newly allocated callsign A3Z. 
Transmissions in 1979 were moved from 
1020 down to 1017kHz, when the 9kHz 
separation came into operation in all areas 
of the world except in the Americas. 

A UNESCO project in 1985 sought to 
supplement this mediumwave service 
with three local FM stations for the major 
island groups. However, even with high 
power it turned out that the population 
was so thinly spread over so many islands 
that only a small portion could be served. 
The next step was to provide a 1 kW short¬ 
wave transmitter to help cover the outly¬ 
ing islands. Another low-cost UNESCO 
transmitter design was used, which 
worked well and was widely heard on 
5030kHz until February 1992 when it was 
damaged in a hurricane. ❖ 


AROUND THE WORLD 


ALASKA: The KNLS schedule in English to March 29th, 1998 is 0800- 
0900 on 6150kHz and 1300-1400 on 7365kHz. 

ALGERIA: Radio Algiers broadcasts in English at 2000UTC on 11,715 
and 15160kHz. 

HAWAII: KWHR is operating its second lOOkW transmitter at 1300- 
1900 on 7510kHz; 1900-0700 on 17,555kHz; and 0700-1300 on 
11,565kHz. The first transmitter is to be used for the South Pacific 24 
hours a day, while the second transmitter covers broadcasts to Asia. 
IRAN: VOIRI broadcasts in English 1130-1230 on 9555kHz, 11,875 and 
15,260kHz; 1530-1630 on 11,790kHz and 13,650kHz; and 2130-2230 
on 6155 and 6175kHz. 

NEW ZEALAND: RNZI Wellington's new schedule, to March 29th, 1998 
is 0458-0815 on 11,905kHz; 0816-1206 on 9700kHz; 1650-1852 on 
9810kHz; 1853-2051 on 11,735kHz; and 2052-0457 on 15,115kHz. 


There are some minor time adjustments at the weekends. 

PAKISTAN: Radio Pakistan has low speed news in English at 0230-0245 
on 15,120kHz, 15,485 and 17,705kHz. 

PALAU: An additional lOOkW Harris transmitter has been shipped to 
Palau for KHBN, which will augment their shortwave service to Asia and 
the Pacific. The Voice of Hope now has additional Russian transmitters 
beamed to Central and Southern Asia, while the King of Hope shortwave 
transmitter in Lebanon was destroyed by fire recently. KHBN is received 
on 9965kHz during their service to Asia with English at 2200-2400. 

SRI LANKA: SLBC heard with a request programme in English to listen¬ 
ers in South East Asia at 0230 on 9730kHz. The SLBC programmes are 
now being broadcast into Europe on a BBC Skelton transmitter on 
Saturday 1900-2000 on 5975kHz, but this channel is blocked in this area 
by Radio Korea. ♦♦♦ 


This summary of shortwave listening lists the frequency in kilohertz and the time in UTC (GMT), 11 hours behind Australian Eastern Daylight Time and 13 hours behind New Zealand Daylight Time. The 
information was compiled from listening by Arthur Cushen, of 212 Earn Street, Invercargill, New Zealand. 
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50 and 25 years ago ... 


'Electronics Australia' is one of the longest running technical publications in 
the world. We started as 'Wireless Weekly' in August 1922 and became 'Radio 
and Hobbies in Australia' in April 1939. The title was changed to 'Radio, 
Television and Hobbies' in February 1955 and finally, to 'Electronics Australia' 
in April 1965. Here we feature some items from past issues. 


December 1947 

Radio To The Moon: The moon seems 
destined to play a big part in our propa¬ 
gation experiments using radio waves. 
Not long ago, American radio engineers 
claimed to have received a radar echo 
from its surface. Now our own physi¬ 
cists have done the same thing here in 
Australia, with much less elaborate 
equipment. 

It isn’t just a desire to spend money in 
scientific stunts which encourages them 
to experiment in this manner. Australia 
has always played an important part in 
the propagation sphere, and has con¬ 
tributed valuable data to its many phas¬ 
es. Long before the war, Australian 
research into the ionosphere gave 
important results which later had their 


bearing on communication and radar 
developments during the war. 

Radar Beacon: A small radar beacon 
for lighthouses, emitting signals which 
will be detected by radar-equipped 
ships, has been built by General Electric 
for the United States Coast Guard. It 
was tested at special demonstrations of 
merchant marine navigation aids in 
May, at New London, Connecticutt. 

December 1972 

Liquid Crystals used in Large-Screen 
Display: Words, numbers and drawings 
can now be written by laser light on a 
new kind of large screen black and white 
display demonstrated by scientists at 
Bell Laboratories in New Jersey. The 
new display uses a laser beam to write 
information, which can be transmitted 


over ordinary telephone lines, on a liq¬ 
uid crystal contained in a small glass 
slide. The liquid crystal used is a trans¬ 
parent cholesteric fluid that becomes 
frosted when momentarily exposed to 
concentrated doses of heat. 

Laser-driven liquid crystal displays 
are now being considered for use at Bell 
Labs in an experimental ‘remote black¬ 
board’ system for transmitting and 
receiving handwritten information over 
the Bell System telephone network. 

New Varicap Diodes: A new type of 
silicon varicap diode developed in the 
US by Varian Associates combines the 
high Q and high capacitance ratio 
offered by the mesa geometry with the 
reliability and high yields characteristic 
of planar fabrication. Called ‘Plesa’ 
diodes, they are ideal for tuning and 
modulation at microwave frequencies 
up to 20GHz. 

A contraction of planar-mesa, the 
trademark ‘Plesa’ is actually used to 
identify the passivation method used in 
making the new devices. Each chip on 
the wafer is passivated with a thermal 
oxide passivation layer immediately fol¬ 
lowing etching of the mesa plateau, and 
before the junction diffusion is made. 
The mesa geometry is used because it 
gives superior RF performance. ❖ 


EA CROSSWORD 



ACROSS 

I Bright flashing light. (6) 

4 Join parts of a kit. (8) 

10 Description of alternative to 
pay-TV. (4-2-3) 

II Term in automotive 
electronics. (5) 

12 Adjust for maximum 
performance. (4) 

13 Award named after Baird. (5) 

14 Name of zone of non¬ 
reception of radio. (4) 

17 Resin producing negative 
charge by friction. (5) 

SOLUTION TO 
NOVEMBER 1997: 
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18 Alloy. (6) 

20 Charge-coupled device. 

( 1 . 1 . 1 ) 

21 Space laboratory launched 
in 1973. (6) 

22 Visible aspect of electrical 
storm. (5) 

26 Unit of sound loudness. (4) 

27 Outburst from the Sun. (5) 

28 Part of VHF. (4) 

31 Pass into disuse. (5) 

32 Bass speaker. (9) 

33 Substance that exhibits 
luminescence. (8) 

34 Discharges over gaps. (6) 

DOWN 

1 Freedom from danger. (6) 

2 Metal used in high temp¬ 
erature thermocouples. (7) 

3 Unit of programming. (4) 

5 Overhauled. (8) 

6 Type of current causing 
energy loss. (4) 

7 The circuit.... is a cut-out 
switch. (7) 

8 Paths of planets. (8) 

9 Manufacturer of digital 
cameras. (5) 

15 Ore of element number 
four. (5) 


16 Breakdown of lift. (5) 

18 Printed circuit board. (1,1,1) 

19 Circuit with two stable 
states. (4-4) 

20 Moon of Jupiter. (8) 

21 Constellation and 
zodiac sign. (7) 


23 Device that detects 
certain odours. (7) 

24 Galileo took it to Jupiter. (5) 

25 Groups of notes. (6) 

29 Word in Armstrong’s famous 
moon statement. (4) 

30 Serial TV show. (4) ❖ 
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ADVANCED TELEVISION 
SYSTEMS COMMITTEE TESTS 
DIGITAL HDTV IN SYDNEY 

LOCAL FIRM SUPPLIES SCADA 
SYSTEM FOR TICKETING AND 
CONTROL ON SYDNEY'S NEW 
HI-TECH LIGHT RAIL SYSTEM 

SPECIAL FEATURE ON MODEMS 
AND DATA COMMUNICATIONS 

NEW 500W SINEWAVE INVERTER 
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BANKSIA'S NEW 'WEBRAMP M3': A NETWORK ROUTER AND HUB, 
PLUS UP TO THREE 56K MODEMS IN ONE COMPACT BOX — 

LINKS A SMALL OFFICE'S COMPUTERS TOGETHER IN A LAN, ALSO 
PROVIDES VERY FAST AND EFFICIENT WEB/INTERNET ACCESS... 



NEWS HIGHLIGHTS 


ATSC TESTS DIGITAL 
HDTV IN SYDNEY 

North America’s Advanced Television 
Systems Committee (ATSC) has con¬ 
ducted the first over-the-air broadcasts of 
digital high-definition television (HDTV) 
in the southern hemisphere, in Sydney. 
The digital signals — with crystal clear 
HDTV pictures and CD-quality six-chan¬ 
nel surround sound — were propagated 
from the TCN Channel 9 tower in 
Willoughby and were received at the 
Observatory Hotel, where government 
and industry leaders gathered to enjoy the 
demonstrations and to learn about the 
ATSC Digital Television Standard. 

Additional broadcast demonstrations 
and a seminar on the ATSC DTV 
Standard were also held, for invited 
guests. Following the demonstrations, 
field tests to evaluate the performance 


of the ATSC DTV system in the Sydney 
area were carried out for several weeks. 

The ATSC HDTV demonstrations, 
laboratory tests, and field tests were 
organized with the assistance of the 
Federation of Australian Commercial 
Television Stations (FACTS). FACTS 
is playing a leading role in a cooperative 
government and industry effort to eval¬ 
uate the ATSC Digital Television 
(DTV) Standard and other possible 
approaches for the introduction of digi¬ 
tal television services in Australia. 

Observing the demonstrations, Tony 
Branigan, general manager of FACTS, 
said “Today’s broadcast of digital HDTV 
marks an important milestone in 
Australia’s ongoing efforts to bring the 
benefits of this new technology to the 
Australian people. We are actively evalu¬ 
ating ATSC digital television, as well as 
the European digital standard, to determine 


the best course for Australia to pursue, and 
this demonstration provides an important 
focal point for our deliberations.” 

The ATSC Digital Television 
Standard is based on the Digital HDTV 
Grand Alliance system created and test¬ 
ed as part of a 10-year process for devel¬ 
oping a North American advanced tele¬ 
vision standard. The ATSC DTV 
Standard has been formally adopted in 
the United States, where an aggressive 
implementation process is under way. 
US DTV broadcasts will begin next year 
and more than 50% of American view¬ 
ers will have access to at least three dig¬ 
ital signals by the end of 1999. 

The ATSC Standard has also been 
recommended for adoption in Canada 
and Mexico, and is actively being con¬ 
sidered for adoption in other countries 
in South and Central America, 
Australasia and Asia. 


SMART TICKETING FOR 
SYDNEY LIGHT RAIL 

Australian office equipment company 
Microelectronic beat all comers, from 
both Australia and overseas, to supply 
the recently opened Sydney Light Rail 
System with their ticketing system and 
operations and control systems. Known 
as the Supervisory Control and Data 
Acquisition System (SCADA), it relies 
on Windows NT for software while the 
computer hardware is from Digital. 


However all development and design 
was done in Australia by 
Microelectronic. 

Speaking from his Sydney office. 
Microelectronic MD Ted Tiltins OAM 
said “The ticketing system was 
designed by us and operates in a similar 
way to the now familiar bank ATM’s. 
An LCD screen leads passengers 
through a series of steps to purchase 
their tickets on Sydney’s Light Rail.” 

“Our experience in designing, sup¬ 
plying and maintaining Electronic 


Ticket Machines for NSW City Rail in 
1988 was certainly beneficial in win¬ 
ning this tender.” 

Microelectronic not only created, sup¬ 
plied and installed the ticketing system 
but more importantly they were able to 
integrate six operational functions 
through one central control room. This 
means that one person can control the 
whole Light Rail System including the 
closed-circuit TV surveillance system, 
the radio communications to all trams, 
signal monitoring, the public address 
system, and traction power monitoring 
and control to ensure the correct power 
is being drawn by each tram. 

Mr Tiltins added “Linking all these 
functions through a fibre optic net¬ 
work is unique and used for the first 
time in Australia.” 

Mr Chris Adams, who has in excess of 
20 years experience in transport opera¬ 
tions and is the Project Manager for 
Sydney Light Rail noted “The Sydney 
Light Rail was established in less than 
twelve months and now we have seven 
trams running over 3.6 kilometres of 
track. We hope to expand to Circular 
Quay and Lilyfield in the not too distant 
future. At the moment we have only 
seven stations, but the beauty of the inte¬ 
grated Microelectronic system is that it 
will allow us to easily go to 255 stations.” 
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ULTRASONICS FINDS FLIP CHIP DEFECT 



A flip chip defect in which underfill material flows around, but does not come in 
contact with solder bumps has been demonstrated in the applications laboratory of 
Sonoscan Inc., which specialises in acoustic analysis of chip defects. 

“This defect consists of a tubular delamination partly or completely surrounding the 
solder bump”, explained Dr Lawrence W. Kessler, president of Sonoscan. “Since the 
underfill material does not completely surround the bump as it is designed to do, the 
delamination leaves a space into which the bump can migrate.” 

The defect, which has been noted in multiple lots of flip chips imaged at 
Sonoscan, typically affects several solder or polymer bumps on the same device. 
Although the precise cause of the defect is undetermined as yet, it may result from 
incomplete wetting of the solder bumps as a result of flux residue. 

Since the tubular delamination is quite thin, it is extremely difficult to detect by 
either X-ray or destructive physical analysis. And since migration of bump mater¬ 
ial occurs slowly, this type of defect would be undiagnosed during initial electri¬ 
cal testing. In the field, however, it would eventually cause a failure. 

A family of high-resolution ultrasonic transducers with the good penetration 
needed to image flip chips is currently under development at Sonoscan. The 
180MHz transducer, the first transducer expressly designed for flip chips, was 
released earlier this year. 


DISKONCHIP EMERGING 
AS STORAGE STANDARD 

Offering up to 72MB in a single 32- 
pin DIL package, the M-Systems 
DiskOnChip appears to be emerging as 
a de facto standard for Flash data stor¬ 
age modules in the embedded market. 
Widespread industry support for the 
DiskOnChip is continuing to grow, 
according to analysts. 

The DiskOnChip is offered in capaci¬ 
ties of 2-72MB, with future models hav¬ 
ing capacities of 144MB and up, in a 
package smaller than a matchbox. The 
closest chip set solutions from other 
vendors provide only 8MB, making 
DiskOnChip the superior solution in 
terms of density, performance and cost. 

Since its introduction, DiskOnChip 
has been shipping in large quantities, 
and has been designed into the embed¬ 
ded PC motherboards of most SBC 
manufacturers in the world. Being a 
flexible design, it enables upgrades to 
higher capacities without any need for 
additional integration. 

Other applications include hand held 
devices. Point of Sales and Point of 
Information systems, next-generation 
entertainment and multimedia consoles 
including DVD players, and Internet 
access devices such as Internet TVs and 
digital set-top boxes. 

TEN BUYS SIEMENS 
COMMS TEST BUSINESS 

Tektronix Inc. has announced an 
agreement to purchase Siemens 
Communications Test Equipment 
GmbH (SCTE), a wholly-owned sub¬ 
sidiary of Siemens based in Berlin. 

SCTE had revenues of approximately 
US$60 million in its last fiscal year. All 
of SCTE’s approximately 230 employ¬ 
ees who are based in Berlin are expect¬ 
ed to join Tektronix. In addition, 
approximately 15 employees based in 
Stockholm and a majority of the 45-per¬ 
son salesforce throughout the world are 
expected to join. 

FORD FIRST WITH 
OPTUS VSAT TECHNOLOGY 

Ford Australia will become the first 
user of Optus Communications’ VSAT 
(Very Small Aperture Terminal) satel¬ 
lite technology — called DataReach — 
in a five year, multi-million dollar 
agreement. Ford plans to use the 
DataReach product to network its 300 
dealerships across Australia, enabling 
it to provide distance education, train¬ 
ing and marketing communications via 


interactive television. 

The new interactive learning network, 
known as Fordstar, will remove the bar¬ 
rier of distance and allow dealer staff 
access to current information and tech¬ 
nical training. Ford believes this will 
result in the provision of even better 
customer service. 

Pilot testing will begin in January 
1998, with the full rollout to dealerships 
due for completion by June. The five 
year agreement with Ford Australia 
makes provision for an extension of the 
contract for an additional five years. 

The cost of small earth station tech¬ 
nology has fallen significantly in the 
past five years. In 1992, the total cost 
of a terminal was approximately 
$25,000. Today, Optus DataReach 
makes it possible to deliver two-way 
integrated data and video conferenc¬ 
ing to a terminal, including satellite 
dish and decoder, for less than a third 
of the 1992 cost. 


COMPUTER PRODUCTS 
ACQUIRES ZYTEC CORP 

In one of the biggest acquisitions in 
the power supply industry, Computer 
Products Inc recently signed an agree¬ 
ment to acquire Zytec Corp, creating 
one of the world’s leading providers 
of power supplies and power systems 
for the communications market. The 
agreement provides for a share-for- 
share exchange and is valued in 
excess of US$500 million on a fully 
diluted basis. 

Based in Minneapolis, Zytec is a lead¬ 
ing designer and manufacturer of cus¬ 
tom power conversion equipment for 
OEMs in the communications, network¬ 
ing, computer and other electronic 
equipment manufacturers. It currently 
employs 2800 people in facilities locat¬ 
ed in the USA, Austria and Hungary. 

Computer Products Inc, headquartered 
in Boca Raton, Florida is a manufacturer 
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of standard and custom-designed power 
supplies and subsystems for the commu¬ 
nications industry and other real-time 
applications. The company has opera¬ 
tions in the USA, Hong Kong, China, 
Republic of Ireland, Germany, 
Netherlands and the Czech Republic. 

Amtex Electronics has been the 
Australian distributor for Computer 
Products for over 11 years and prior to 
that its predecessor, Boschert Inc. 


INTEL APPOINTS SYNNEX 
AUSTRALIA AS DISTRIB 

Synnex Australia has signed on as a 
Master Distributor for Intel’s CPU and 
motherboard products. With offices in 
all major markets around the world, 
Synnex is one of the largest global IT 
distribution companies. 

Synnex currently has offices in 
Melbourne, Sydney and Brisbane, with 


offices due to open in Perth and Adelaide 
in the near future. With a complementary 
range of products from Intel, Mitac, 
Fujitsu, Adaptec, Hercules, Motorola, 
Yamaha and many other leading brand 
vendors, Synnex is able to offer a turnkey 
solution for most dealers and VARS. 

Synnex Australia was formed in 
March this year when leading PC sup¬ 
plier Mitac Australasia merged with the 
global giant Synnex International in a 
strategic move to globalise their opera¬ 
tions. Mitac Australasia has been an 
active player in the Australian market 
for over six years. 

SAMSUNG PRODUCING 
533MHZ ALPHA CHIP 

For over a year, Korean semiconduc¬ 
tor firm Samsung Electronics has been 
involved in developing CPU technology 
in an effort to expand its non-memory 
product line. The company has now 
announced the completion of its Alpha 
chip development program, and has 
begun full-scale mass production of a 
533MHz version of the CPU. A 
600MHz version was espected to be in 
production by the end of the year. 
Samsung expects annual sales of US$1 
billion by 2002. 

The prototype was completed in 
October ‘96, and hundreds of samples 
were sent worldwide to be tested. The 
Alpha chip will operate workstations and 
servers with Windows NT/UNIX sys¬ 
tems. In order to capture the visual com¬ 
puting market, it embodies functions such 
as 3D graphics, computer-aided design, 
moving pictures, and virtual reality. 

Early next year Samsung Electronics 
plans to broaden its Alpha chip product 
line by producing CPUs for the PC 
which consume less energy, but deliver 
high performance for lower cost. 

NEW VALVE 

TECHNOLOGY MAGAZINE 

US magazine publisher Audio 
Amateur Corporation, based in 
Peterborough, NH has launched a new 
business-to-business publication titled 
V&T News (Valve & Tube). Edited by 
Lynn Olson, the periodical is being pub¬ 
lished bimonthly beginning with the 
first issue in September. The publication 
will be distributed free to qualified 
industry personnel in the United States 
and Canada. It will cost US$50 per year 
for overseas subscriptions. 



The CeBIT trade fair in Hannover, Germany is generally agreed to be the world’s 
largest and most comprehensive for IT and telecomms technology. Next year’s 
fair will take place from March 19 to 25. 
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MARCONI SCHOOL STUDENT RE-UNION 

More than 100 former students attended the first ever re-union of the Marconi 
School of Wireless, held in Sydney on September 20 1997. 

Amidst an emotional welcome to the guest of honour, long-time Marconi 
School Manager Cec Bardwell was presented by David Hawksworth, the event 
MC, with a genuine ship’s Morse key as a tribute to his great service to the com¬ 
munications industry and as an indication of the affection in which he is held by 
former students. 

Founded by AWA in 1913, the Marconi School of Wireless trained many thou¬ 
sands of radio operators for positions on land, at sea and in the air, both in peace¬ 
time and for service in both World Wars. In addition hundreds of technicians and 
engineers were trained for broadcasting and industry before the school finally 
closed its doors in 1981, on Cec Bardwell’s retirement. 

The re-union was also honoured by the attendance of two former students — Alf 
Chandler, who started his training in 1924, and Glen Mumford, who studied at the 
school in 1928. Glen went on to become the Chief Radio Officer for Qantas dur¬ 
ing World War II. 

To generate publicity for the re-union an Internet home page was developed by 
Col Christiansen, and will continue indefinitely to promote the history of one of 
Australia’s most successful private training organisations. The URL is www.sub- 
urbia.com.aul/~colinc/marconi.html. (Courtesy Dave Jeanes) 


Coming out of a long tradition of 
high-quality audio information, AAC 
says that V&TNews has been developed 
in response to the need for an industry 
publication to serve professionals work¬ 
ing with vacuum tube audio. Already 
publishing Voice Coil , the industry pub¬ 
lication for the loudspeaker industry, the 
company believes it is uniquely quali¬ 
fied to present the news, technology, 
reviews and updates needed by the 
expanding vacuum tube audio industry. 

On the forefront of the resurgence of 
vacuum tube audio, publisher Ed Dell 
started Glass Audio magazine in 1988. 
Focusing on do-it-yourself vacuum 
tube audio, Glass Audio has enjoyed 
steady growth in the past nine years 
and is read by audio consumers and 
professionals alike. 

KORIN & MOTOROLA 
SIGN PDP ALLIANCE 

Kopin Corporation and Motorola 
recently announced a multi-year, multi¬ 
million dollar business alliance agree¬ 
ment under which the companies will 
develop, manufacture and market low- 
cost, low power portable communica¬ 
tions flat panel display products based 
on Kopin’s CyberDisplay active matrix 
LCD technology. 

Kopin’s CyberDisplay is claimed to 
be the world’s smallest high-perfor¬ 
mance, high resolution, full function 
information display. Based on Kopin’s 
patented Smart Slide technology, the 
CyberDisplay is a 0.24” diagonal trans¬ 
missive active matrix liquid crystal dis¬ 
play (AMLCD) imaging device which 
displays information at 320 x 240 pixel 
resolution. It enables portable commu¬ 
nication devices and personal informa¬ 
tion products, including cellular phones 
and pagers, to display text, e-mall, 
graphics and video from Internet, 
intranet and other data or video sources. 

PROCESS COATS HDD'S 
WITH DIAMOND ARMOUR 

Researchers at the Ernest Orlando 
Lawrence Berkeley National Laboratory 


in California have developed a way to 
increase the storage capacity of computer 
hard disk drives. Simone Anders of the 
Accelerator and Fusion Research Division 
at Berkeley Lab and her colleagues from 
IBM and UC Berkeley have found a new 
way to shield disks and sliders, or reader 
heads, with ultra-thin ‘overcoats’ of dia¬ 
mond-like carbon which can survive 


repeated crash landings at 3600rpm. 

IBM has already brought to market 
disks that store 2.64GB of data per 
square inch; densities almost twice that 
have been demonstrated, and 
researchers are aiming for 10GB per 
square inch and more. To read a disk 
where magnetic domains are packed 
only 25nm apart, disk surface and slider 
will have to move so close to each other 
that it’s almost a matter of semantics 
whether they will actually be touching. 

The technique involves use of a fully 
ionised carbon plasma to deposit carbon 
molecules onto the disk and slider sur¬ 
faces, where they reassemble in a dia¬ 
mond lattice. A system of magnetic 
fields rather like that in a mass spec¬ 
trometer is used to filter out macroparti¬ 
cles and produce an extremely flat and 
hard film. ❖ 


S 


• BBS Electronics Australia has been appointed as a distributor for Vantis, a new pro¬ 
grammable logic company from AMD. 

• Australia’s third international Solar and Advanced Technology Boat Race will be held 
in Canberra on Saturday May 9, 1998 during the sixth Australian Science Festival, 
which now hosts the race as a major festival event each year. 

• Quest Electronics has been appointed as the sole Australian distributor for the UK 
company Video Tech Design. This company designs and makes a range of video post¬ 
production equipment. 

• Sydney-based custom AV installation specialist Leisure Imports has changed its name 
to LeisureTech Electronics, as the company’s activities are now much wider than 
importing. The company has just celebated its 20th anniversary. ❖ 
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Solid State Update 

KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY... 



ZPSD211R POWER COMPARISON 



Low power 
MCU support 1C 

WSI has introduced an ultra low 
power, 5V programmable MCU support 
1C, the ZPSD211R. The device is 
claimed to consume 80% less power 
than a stand-alone 5V EPROM and 
integrates 32KB of EPROM, a pro¬ 
grammable address decoder, a simple 
PLD, extra I/O ports, security features, 
and a programmable interface to any 8- 
bit microcontroller from Intel, 


Motorola, Philips and others. 

In an 80C31 -based system with an 
MCU clock speed of 6MHz, the IC con¬ 
sumes 1.32mA, including loading, and 
its standby current consumption is 20uA. 
It also has a security bit that can be set to 
make the device configuration invisible, 
thereby making it difficult to reverse 
engineer or duplicate the program code. 

For further information contact WSI, 
47280 Kato Road, Fremont, CA 94538; 
phone+(510) 656 5400. 


Op-amp has 
rail-rail output 

The AD8051/AD8052/AD8054 family 
of high-speed amplifiers has an output 
signal that can swing to within 25mV of 
either supply rail. The AD8051 is a single 
amplifier and the AD8052 and AD8054 
are dual and quad versions respectively. 

The devices operate with +3V to + 12V 
single supplies and can also be used with 


AC’97 audio codec 

The new Harris Semiconductor 
HMP9701 audio codec device is claimed 
to fully meet the Audio Codec ‘97 
(AC’97) specification developed by 
Intel, Creative Labs and others. AC’97 
digital audio controllers support sample 
rate conversions to and from 48kS/s, 
Sound Blaster compatibility, FM and/or 
wavetable synthesis, and AC-3 decod¬ 
ing. An AC’97 controller can exist as a 
stand-alone IC or as an embedded func¬ 
tion within a multifunction PC card. 


+/-5V dual supplies. The bandwidth is 
100MHz, and the slew rate is 140V/us. 
When driving a 50pF load, the amplifiers 
settle to within 0.1% in 30ns. Each 
amplifier consumes 4.5mA. 
Applications include CCD imaging, CD 
or DVD, video line drivers, LCD dis¬ 
plays or buffering an ADC. 

For further information circle 277 on the 
reader service card or contact Analog 
Devices, PO Box 98, West Rosebud 3940. 




The new IC provides AC’97 analog 
and mixed-signal functions and supports 
the AC-link for all AC’97 controllers. As 
well as the audio input and output, the 
HMP9701 mixer manages playback and 
recording of all digital and analog audio 
input sources present in a PC. It is 
housed in a small 48-lead thin quad flat- 
pack and consumes less than 500mW. 

For further information circle 273 on 
the reader service card or contact BBS 
Electronics Australia, Unit 24, 5-7 
Anella Avenue, Castle Hill 2154. 


20-bit audio codec has integrated DSP 


AKM Semiconductor has released the 
AK7712A, an IC which integrates a 20- 
bit stereo A/D, four 20-bit output D/A 
channels and a proprietary 24-bit fixed- 
point DSP. The chip has a dynamic 
range of 97dB for both the A/D and D/A 
channels and has a proprietary delta- 
sigma architecture. 

The DSP engine allows 383 instruc¬ 
tion cycles, with up to six operations per 
cycle, and operates with a 48kHz audio 
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sample rate. The chip suits a range of 
applications, as the A/D, D/A and DSP 
sections are accessible independently. 
For example, by adding an external low 
cost stereo D/A, a full six-channel output 
system can be implemented. 

For further information contact AKM 
Semiconductor Inc, 2001 Gateway 
Place, Suite 650W, San Jose, CA 95110; 
phone + (408) 436 8580 (Internet 
http://www.akm.com). 
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PAL/NTSC video 
encoder-decoder for PCs 

The new Harris Semiconductor 
PAL/NTSC video encoder-decoder 
chipset consists of the HMP8112 
decoder and HMP8156 encoder. The 
decoder IC contains a comb filter imple¬ 
mentation for better luminance/colour 
(Y/C) separation without loss of vertical 
detail; a sample rate converter that lets 
the decoder use any available clock 
instead of a specific clock frequency; 
and digital phase locked loops (PLLs) 
for steadier images in PC-based home 
video editing equipment. It accepts both 


CVBS (composite video blanking and 
synchronisation) and S-Video (separate 
luminance and chrominance) analog 
video formats. Compatible sources 
include cameras, VCRs and professional 
video equipment. 

The encoder performs the opposite 
function to the decoder and accepts 
inputs in three formats: YcbCr, 16/24-bit 
RGB, and Bt.656. YcbCr is the output 
format used by MPEG decoders in set¬ 
top boxes, Bt.656 is a high-end profes¬ 
sional digital videotape standard and 
RGB is the common format for PC mul¬ 
timedia cards. 

For further information circle 275 on 



the reader service card or contact BBS 
Electronics Australia, Unit 24, 5-7 
Anella Avenue, Castle Hill 2154. 



10-bit 10OMS/s ADC has TTL interface 

Analog Devices has announced the AD9071, a new 10-bit 
monolithic analog-to-digital converter (ADC) with TTL com¬ 
patible outputs. It has a lOOMS/s sampling rate and 600mW 
power dissipation, and is optimised for use in point-to-point 
and satellite communications, as well as digital oscilloscopes 
and spectrum analysers. 

The device has a 230MHz bandwidth and features include an 
on-chip reference and track and hold; separate output power sup¬ 
ply pins to support interfacing with 3 V or 5 V logic; out-of-range 
output indication; an input amplifier that supports differential or 
single-ended interfaces; and single +5V supply operation. 

For further information circle 274 on the reader service card 
or contact Analog Devices, PO Box 98, West Rosebud 3940. 


Power op-amp has 
0 - 5A current limit 

Burr-Brown’s new OPA548 is a low 
cost, high-voltage, high-current opera¬ 
tional amplifier capable of driving a 
wide variety of loads. It operates from 
either single or dual supplies up to 
+60V (+/-30V), is internally protected 
against current overload and over-tem¬ 
perature conditions, and features an 
enable/status pin which disables the 
output and also indicates if the amplifi¬ 
er is in thermal shutdown. 





[ Shutdown 
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The device has a user-selected cur¬ 
rent limit of zero to 5A, and instead of 
a resistor in series with the output cur¬ 
rent path, the IC senses the output cur¬ 
rent indirectly. This allows the current 
limit to be programmed with a 0 to 
330uA control signal. It has a common¬ 
mode rejection of 95dB and an open 
loop gain of 98dB. 

For further information circle 271 on 
the reader service card or contact 
Kenelec, 2 Apollo Court, Blackburn 
3130. 


High power fire lighter IC 

The FLC10-200D from SGS-Thomson Microelectronics 
is a high power version of the company’s FLC01-200D fire 
lighter circuit that is widely used in gas cookers, gas boilers 
and similar appliances that employ capacitive discharge 
ignition (CD1). 

The IC is a two-terminal device that combines a 240A (non- 
repetitive peak surge current) thyristor that manages the capac¬ 
itive discharge switching function, a zener diode that sets the 
threshold voltage, a rectifier for reverse conduction and a lk 
ohm current limiting resistor. It operates from an AC mains 
input and energy is stored in an external LC circuit via a series 
resistor and rectifier. 

For further information circle 272 on the reader service card 
or contact SGS-Thomson Microelectronics, Suite 3, Level 7, 
43 Bridge Street Hurstville 2220. ❖ 
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Hurry! 


HEWLETT 
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Win one of 
LogicDarts 



Electronics Australia and Hewlett-Packard 
are giving away 7 HP LogicDarts valued at 
$1,130 each. Total Prize Value $7,910. 



The HP LogicDart is an advanced logic probe that not only performs basic 
logic monitoring and analysis, but also tests continuity and measures frequency 
and dc voltage, eliminating the hassle of switching tools and keeping you focused 
on solving problems. It’s the perfect tool for first-level troubleshooting. 


Features include: 

* Single probe to make required measurements. 

* Precise probe tip which allows you to probe fine-pitch surface mount circuitry. 


How to enter: 

Simply subscribe or renew your subscription to 
Electronics Australia for the discount price of 
only $49, (saving you $22.40 on the normal cover price) 
and you will receive automatic entry into the draw 
to win one of these seven Hewlett-Packard LogicDarts. 


To Subscribe: 



Freecall 1800 800 933 - Card attached to: 

' with your credit card details ready. Federal Publishing Subscriptions 

Reply Paid No. 3 PO Box 199 
Alexandria NSW 2015 

Fax (02) 9353 0967 ( n0 stamp required) 


We'll rush you the first available issue. 

Any queries about your subscription? Call our customer service line on (02) 9353 9992. 


Conditions of Entry. 1. The competition is open to Australian residents authorising a new or renewed subscription to Electronics Australia. Employees 
of the Hannan Group, Hewlett-Packard, their subsidiaries and families are not eliible to enter. 2. Prizes are not transferable or exchangeable and may not 
be converted to cash. 3. The judge’s decision is final and no correspondence will be entered into. 4. The competition commences on October 13, 1997, and 
closes last mail on January 20, 1998. 5. The draw is at the promoter’s premises on February 3, 1998 at 11am and the winners will be announced in the May 
1998 issue of Electronics Australia, on sale April 23, 1998, and notified by mail. 6. The prize is one of seven Hewlett-Packard LogicDarts, valued at $1,130 
each. Total prize value is $7,910. 7. Subscriptions are not refundable. 8. The promoter is the Federal Publishing Company, 180 Bourke Rd, Alexandria, NSW 
2015. 9. All entries become the property of Federal Publishing, and may be used for future marketing purposes. NSW Permit No. TC97/7023; ACT Permit No. 
TP97/0658; NT Permit No. NT/97/pending; SA Permit No. T6831. VIC Permit No. pending. 

Offer Ends January 20, 1998 



Product review: 

BAINTECH 500W 
SINEWAVE INVERTER 

Featuring a genuine sinewave output, 1500 watts of surge capacity and very rugged construction, 
the Baintech 500W/12 from Queensland-based Bainbridge Technologies is quite an impressive 
beast. The design has reportedly undergone an extensive testing period in the extreme heat and 
humidity of North Queensland during mid summer, and should therefore be able handle just about 
anything that the rest of Australia can throw at it... 

by ROB EVANS 


It probably goes without saying that 
the ideal way to power a mains appli¬ 
ance is from the 240V/50Hz AC mains 
supply itself, or from a source that 
closely complies to that rating and 
waveshape. When this alternative 
source is a battery powered DC-AC 
inverter however, the output is often in a 
‘modified squarewave’ format which 
offers a less than ideal rise time and 
overall waveshape for more ‘sensitive’ 
mains appliances, in particular. 

Of course the reason behind this situ¬ 
ation is primarily one of efficiency and 
cost, since a high voltage squarewave 
can be generated using relatively low- 
cost switching devices which waste lit¬ 
tle power through heat loss. The digital 
nature of this output can only ever 
approximate the sinusoidal mains wave¬ 
form by reducing the width of each pos¬ 
itive- and negative-going pulse (with a 
rest period in between), which creates 
an output with an equivalent RMS volt¬ 
age rating to that of the mains. 

While this isn’t a problem for resistive 
loads such as incandescent lamps and 
heaters, which just react to the heating 
capability (RMS level) of the source, 
many appliances such as audio/video 
equipment, radio gear and test equip¬ 
ment can be badly effected by the rapid 
rise-time and sharp edges of a square- 
wave-based mains signal. In these situa¬ 
tions, an inverter with a true sine wave 
output is clearly the best way to go... 

Sine wave inverters have in fact been 
available for some time, but due to the 
difficulties involved in generating what 
is essentially a high power, high voltage 
linear output signal — as opposed to a 
switched squarewave — many of the 
designs have been low-powered, rather 
cufhbersome and electrically ineffi¬ 
cient. In fact it’s not unlike the compar¬ 



ison between conventional class-B 
audio amplifiers and the more exotic 
class-A designs, which suffer from sim¬ 
ilar drawbacks. 

With this in mind, we were particular¬ 
ly interested in taking a better look at the 
Baintech 500W/12, which is surprising¬ 


ly light and compact for a 500W 
sinewave inverter, and has an impres¬ 
sive efficiency rating — quoted at 85%. 
The 500W/12 measures 346 x 218 x 
90mm and weighs in at just 3kg, so we 
would have to assume that in this case 
the manufacturers have achieved some- 
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Baintech 500W/12 sinewave inverter 

Good points: Excellent performance, easy to install and 
use, ideally suited to Australian conditions. 

Bad points: Fairly pricey. User manual could also be a lit¬ 
tle clearer on some points. 

RRP: $1214, including one year warranty. 

Available: Bainbridge Technologies Pty Ltd, 77 Shore 
Street, Cleveland Qld 4163; phone (07) 3821 333, or fax (07) 
3821 3977. 

what of a breakthrough in the design of sinewave inverter out¬ 
put stages. 

As you can see from the photograph of our sample unit, the 
500W/12 is housed in a low-profile industrial-style case that’s 
designed for wall mounting, with four cable entry flanges 
arranged along the lower face. The case itself is made from 
3mm aluminium plate with a white powdercoat finish, and its 
very rigid construction implies that the 500W/12 is designed to 
handle extreme physical as well as environmental conditions. 

What is effectively the inverter’s front panel holds a number 
of indicator LEDs, along with a large area of ventilation holes. 
Included are LED bargraphs for input voltage and output 
power, plus indicator LEDs for battery level (low or high), 
over temperature and standby mode. Also included is a 
ON/OFF toggle switch, as you would expect. 

Other than that, the Baintech 500W/12 has a range of spec¬ 
ifications that appear to support its heavy-duty theme. These 
include a 1500W surge power capability (a prerequisite for 
starting typical electric motors), a rated output power (500W) 
that is sustained up to operating temperatures of 60°C, plus a 
relative humidity rating of 90%. It also has a quoted standby 
current rating of less than 200mA, which is a fairly impressive 
figure when you consider the unit’s power capability. 

Trying it out 

The first task involved in bench testing the 500W/12 was to 
connect the 12V DC input and 240V AC output cabling, which 
hook-up to a pair of internal bolts and a PC-mount terminal 
strip, respectively. These are accessed via a small removable 
cover at the recessed end of the case, which also exposes the 
unit’s bank of automotive-style (blade) fuses and a reverse 
polarity indicator LED. 

With power then applied, the 500W/12 behaved pretty 
much as you would expect from this type of sophisticated 
inverter. We performed a number of basic tests and found 
that the unit generally met or exceeded the published speci¬ 
fications, with the major limitation in the checking process 
being the capabilities of our 12V DC source. While this was 
a reasonably beefy 12V/15A power supply, it fell well short 
of the current capacity offered by a large 12V battery — the 
inverter’s usual power source. 

Of note amongst the performance checks, we found that the 
500W/12’s standby current measured just 134mA, the output 
frequency was spot on 50Hz, and the output regulation (at 
moderate power levels) was around 7% with a typical output 
voltage level of 243V AC. 

The efficiency figures were rather less straightforward how¬ 
ever, since while the unit’s quoted figure is 85%, this only 
seems to apply at higher power levels. Due to the limitations 
of our test setup, we could only reliably check the efficiency 
figures at output power levels of 50 W, 100W and 150W, 
which produced figures of 59%, 68% and 75% respectively. 
As you can see, the figures increase in a quite predictable fash¬ 
ion, which seems to imply that the specified efficiency figure 


would be met in the inverter’s upper power range. 

In practical terms, we found that the 500W/12’s operat¬ 
ing characteristics are well thought out, and the unit per¬ 
formed its job without fuss. It drops into standby mode 
when there hasn’t been an output load for more than about 
10 seconds, cleanly shuts down in the event of a battery 
fault (say, a low terminal voltage), and activates its inter¬ 
nal cooling fan as the need arises. 

There’s very little noise emitted by the circuitry or cooling 
fan by the way, even at higher power levels. 

Checking the inverter’s output waveform with an oscillo¬ 
scope showed that the synthesised mains signal remained 
clean and stable while driving our test loads, and the actual 
waveshape was quite close to a pure sinewave. When com¬ 
pared to an ideal sinewave though, you could see that the 
inverter’s waveform was slightly flattened on the peaks, and 
the rising and falling slopes appeared quite linear — much as 
you would find in a triangle wave. 

This waveform was quite compatible with all of the mains 
appliances we tried on the 500W/12W, which included a number 
of fairly sensitive test instruments. Thanks to the lack of fast rise- 
times and sharp transition edges in the 240V AC output wave¬ 
form (in contrast to that from conventional modified-squarewave 
inverter), our range of test loads performed exactly as if they 
were powered from a conventional mains outlet. 

The Baintech 500W/12 is offered with a one year war¬ 
ranty and includes a small, but fairly concise user’s guide 
and installation guide. While it would suit a very wide 
range of 240V AC loads — thanks to its ‘clean’ output — 
it would be ideal as a 240V AC backup system in a perma¬ 
nent installation, where critical and perhaps sensitive appli¬ 
ances are involved. ❖ 
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500 WATT PURE 
SINEWAVE INVERTER 


YOU MAY BUY CHEAPER 
BUT YOU WON’T BUY BETTER 


THIS ONE 

WILL meet 

YOUR NEEDS 


► RATED POWER-500W® 60 C 

► PEAK POWER- 1500W 

► BATT. VOLT. - 12VDC or 24VDC 

► FREQ.- 50Hz, QUARTZ STAB. 

► OUTPUT-230VAC +10% 

► PURE SINE WAVE 

► OP. TEMP. (TESTED to 60°C) 

-20°C to +45°C 

► RELATIVE HUMIDITY - 90% 

► NO-LOAD CONS.- <0.2AMPS 

► PROTECTION INDEX - IP225 

► CE CERTIFIED 

► OVERALL DIM. (LxWxH) 

346 x 218 x 90MM 

► WEIGHT-3KG 

► 240 VOLTS ANYWHERE - ANYTIME 


We have waited over 6 mths tor the Baintech inverter to be developed for our 
Australian market to meet your needs for a very reliable inverter that will run your TV, 
Computer, Fans, Drills, Chart plotters, Floodlights, Bench grinders, Electric motors, 
Bar Fridge, etc. It's finally here! An outstanding full continuous 500 watts - In high 
humidity S 45 degree heat. THAT’SHOT! GUARANTEED! 

BAINBRIDGE TECHNOLOGIES P/L - 77 Shore St. Cleveland, 4163. Qld. 

PH: (07) 3821 3333 FAX: (07) 3821 3977 
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Silicon Valley 

NEWSLETTER 



IBM first with 
copper wired chips 

After two decades of intense industry¬ 
wide research, IBM has unveiled the 
first advanced semiconductor that uses 
copper instead of industry standard alu¬ 
minium, in the tiny interconnect wires 
that link different parts of a chip. The 
0.2-micron prototype chip, which uses 
IBM’s so-called CMOS-7S process, 
runs on a supply of just 1.8 volts. 

Copper has long been known to be a 
far superior conductor of electrical sig¬ 
nals than aluminium, but until now the 
material has stubbornly resisted practi¬ 
cal application in the semiconductor 
manufacturing process. It has proven 
resistant to etch processes and has 
shown a tendency to contaminate the 
chip’s surface, making it unsuitable for 
subsequent processing steps. 

IBM’s process includes a special insu¬ 
lator that sits between the copper and the 
silicon base. In addition, IBM designed a 
new way to flatten the copper that permits 
the layering of many wires inside chips. 

Industry analysts say IBM has beaten 
competitors to the market with copper 
by about a year. In three to five years, 
copper is expected to be the interconnect 
metal of choice in most parts of the 
semiconductor manufacturing process. 
Besides carrying signals about 40% 
faster than aluminium and generating 
considerably less heat, the metal also 
represents a 30% saving in overall 
process cost over aluminium, due to a 
simpler process which allows for less 
expensive equipment. 

IBM said it has no immediate plans to 
licence its technology to other chip 
makers. It will use the CMOS-7S 
process in various components used in 
its own computers and in chips sold on 
the open market. 

For Intel, the IBM move will mean it 
will be forced to step up its own efforts 
to develop a copper interconnect capa¬ 
bility. Intel had planned to come out 
with copper chips after 2000. Now Intel 
officials said they expect to come out 
with copper chips in 1999. 

Only a couple of months ago, the 
Sematech consortium announced it had 
developed a copper process — but that 
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commercial implementation was not 
expected for another three years. IBM’s 
copper chips will start hitting the market 
in early 1998. 

Two bits/transistor in 
new Intel Flash chips 

Intel has announced a revolutionary 
new chip design that effectively doubles 
the amount of storage capacity of flash 
memory chips, which are used widely in 
products ranging from computers to cel¬ 
lular telephones. 

Intel said its new 64-megabit 
‘StrataFlash’ flash memory chip uses a 
technique that stores two bits of infor¬ 
mation in the same transistor. Until now, 
transistors have traditionally stored just 
one bit of data at a time. The break¬ 
through enables Intel to double the stor¬ 
age capacity of flash chips without hav¬ 
ing to invest in new production technol¬ 
ogy or equipment. 

“Two bits in the space of one starts a 
new direction in memory technology”, 
said Gordon Moore, co-founder and hon¬ 
orary chairman of Intel. “This will lead 
to lower cost and new applications.” 

It will also accelerate Moore’s Law, 
which dictates that chipmakers will dou¬ 
ble the number of transistors every 18-24 
months. Moore said the new Intel flash 
technology could shorten that time cycle, 


especially if the technique can be trans¬ 
ferred to other types of circuits such as 
DRAM and microprocessor chips. 

The impact of the Intel technology will 
be seen in the marketplace, where digital 
cameras will be able to take better pic¬ 
tures without much of an increase in 
memory component cost. Video games 
will be able to display eye-popping 
graphics and computers will be able to 
handle more tasks simultaneously. 

“This is going to have a lot of impact”, 
said Walt Lahti, analyst at market 
researcher In-Stat in Scottsdale, Ariz. 
“This basically accelerates the pattern in 
the computer business where you get 
more for less.” 

Industry analysts agreed that the 
StrataFlash chips may trigger rapid 
growth in the market for flash compo¬ 
nents. The flash market could grow to 
US$9 billion annually over the next four 
years, according to analysts. 

Valley is top US exporter 

Several times during the last 20 years, 
high-tech experts have predicted the 
decline of Silicon Valley as the centre of 
high-tech industry in the USA. Each 
time, the Valley has answered its critics 
with a new wave of high-tech innova¬ 
tions, start-ups, and domination of new 
mass markets. 



IBM’s new CMOS 7S process technology allows the company to use copper 
instead of aluminium for the metal interconnections on a high-density 1C. The 
process allows six layers of metallisation, and geometry down to 0.2um — 
among the smallest in the industry. It’s expected to yield significant perfor¬ 
mance gains. At right is a scanning electron micrograph of the metal layers. 
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US continues to resist smartcards... 

Smart cards seem to be joining the ranks of gun control, topless beaches and 
public transportation — ideas the American public has stubbornly resisted warming 
to, despite their acceptance in virtually every other part of the world. 

A new study conducted by the Smart Card Forum, in cooperation with the US 
convenience store industry showed that this industry is either resisting adopting the 
technology or waiting for signs from other areas of the economy that the US public 
is ready to embrace smart cards. For now, however, most US retailers believe con¬ 
sumer demand is insufficient to justify investing in the technology. 

The study comes on the eve of a project in New York City for the plastic cards 
that can be used to pay for a convenience store snack as well as a seven-course 
feast at a posh restaurant, or to buy a dining room suite. 

The survey across 12,640 stores found that while convenience outlets are a log¬ 
ical place for smart cards, operators are reluctant to adopt them. 

The cost of smart card readers, at a few hundred dollars, is relatively small com¬ 
pared to most pieces of business equipment. But the survey showed that US con¬ 
venience store owners aren’t convinced that even a minimal investment in smart 
card technology will pay off. 

The problem is that to date there has been little or no consumer demand for 
smart cards, in part due to the same general distrust of technology that has severe¬ 
ly limited the amount of commerce over the Internet. 

“What we have ... is the typical chicken and egg scenario”, said Debra Chanil, 
research director for Convenience Store News. 

The largest US smart card experiment to day has been in Atlanta during the 1996 
Summer Olympics. But even there merchants said they were unhappy with the 
technology, which often didn’t operate smoothly. Besides the new test in New York, 
in which some 500 merchants are participating, tests are also in progress at a few 
military bases and college campuses. 


The results are again speaking for 
themselves. Last year, Silicon Valley’s 
Santa Clara County became America’s 
largest metropolitan exporter, with 
US$29.3 billion worth of goods trans¬ 
ported to customers outside the United 
States. That exceeded the export totals 
for the New York ($28 billion) and 
Detroit ($27.5 billion) areas. Santa Clara 
County alone now accounts for 5% of 
all US exports. Only three years ago, 
Santa Clara ranked fifth with US$15 bil¬ 
lion in exports while New York ranked 
first with $28.2 billion. 

Those numbers, impressive as they 
already are, tell only part of the valley’s 
success story. With a considerable por¬ 
tion of Silicon Valley extended into the 
neighboring San Mateo, Santa Cruz, and 
Alameda counties, the combined 
exports of the greater Silicon Valley 
area are closer to US$45 billion, or near¬ 
ly 10% of US exports. 

Silicon Valley’s lead is expected to 
grow much larger this year. The 
American Electronics Association has 
reported that US high-tech exports grew 
no less than 11% in the first six months 
of this year, to more than US$85 billion. 

WorldCom offers 
$30 billion for MCI 

The telecommunication, computer, 
Internet and other high-tech industries 
have been scrambling to determine the 
impact of the unexpected US$30 billion 
takeover bid which WorldCom has 
announced for the MCI long-distance 
telephone conglomerate. Only the previ¬ 
ous month Worldcom said it had agreed 
to take over part of CompuServe in a 
three-way deal with America Online. 

Analysts quickly concluded that MCI 
shareholders will be hard pressed not to 
accept the WorldCom bid, rather than 
the US$23 billion offer MCI had already 
accepted from British Telecom. But 
there’s a much more difficult question 
regarding the impact of the MCI deal on 
the future of the Internet, as WorldCom 
will gain a majority stake in the US side 
of the global computer network. 

Some even believe the move is the 
cornerstone of a WorldCom plan in 
which the company envisions itself as 
the dominant global provider of long 
distance telephone services, using low- 
cost Internet connections to compete 
with the AT&Ts of the world. 

One of the problems analysts have in 
evaluating WorldCom intentions is that 
the company has come almost out of 
nowhere to rise to its current position 
among the telecommunications giants of 
the world. Rather than following a tradi¬ 
tional business growth model, 


WorldCom has literally bought itself to 
the top through acquisitions and merg¬ 
ers, many exceeding a billion dollars. 

Recently the company agreed to buy 
UUNET technologies, one of the largest 
Internet backbone service providers. It 
also paid more than a billion dollars to 
take over the Internet backbone systems 
for CompuServe and America Online. 

Now WorldCom may also obtain 
MCI’s Internet business, which has been 
expanding rapidly and claims to have 
more Internet service capacity than any 
other entity on the planet. Even 
Microsoft will not be immune from 
WorldCom’s reach as Microsoft is one 
of the 50,000 ISPs that use UUNET as 
its backbone. 

WorldCom will easily become the 
largest ISP in the United States. 
Between them MCI and WorldCom 
control 51% of all Internet connections 
in the United States. Only Sprint, with 
23.6% is left as a sizable competitor. 

House Committee vetoes 
cypher interception bill 

US software industry executives 
reacted with relief to a 35-16 vote by the 
House Commerce Committee against a 
proposal to add tough new restrictions 
on the use of data encryption and giving 
law authorities broad access to intercept 
and decipher coded information. The 
bill, supported by FBI director Louis 
Freeh, would have required users of data 
encryption products to provide the gov¬ 
ernment access to decoding keys. 


Instead of passing the encryption 
restrictions legislation, the same com¬ 
mittee, by a vote of 44-6, approved a 
competing measure that prohibits any 
government control over data encryp¬ 
tion technology or its use by citizens 
and businesses. The bill would also 
loosen export controls on the sale of 
such software to customers outside the 
United States. 

Although industry leaders said they 
were pleased with the defeat of one bill 
and the approval of the measure they 
supported, they cautioned that the battle 
over encryption is far from over. For 
one, the US Congress was unable to take 
up a vote on the SAFE bill before the 
end of the current legislative session. 
That means the process will have to start 
virtually from scratch when Congress 
re-convenes. 

H-P plans new PC 
factory in Holland 

Tulip bulbs, light bulbs — Why not 
PCs? Hewlett-Packard has announced 
plans to build a major new personal 
computer (PC) manufacturing plant in 
the Netherlands. 

The plant, which will begin produc¬ 
tion by February 1998, will cost some 
US$40 million to construct and will 
employ about 600 people when it opens. 
The facility is also slated to add produc¬ 
tion of business workstations and 
servers by the year 2000. 

H-P said the selected site would be 
announced in October. ❖ 
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NEW PRODUCTS 


Multi-function audio monitor 



The new MSD200 master stereo dis¬ 
play from DK-Audio incorporates three 
traditional metering functions in a single 
package: a phasemeter, an audio vector 
oscilloscope and a level meter. As a level 
meter, the display provides seven interna¬ 
tional scales with individually selectable 
reference levels and LED overload indi¬ 
cators. It has an electroluminescent dis¬ 
play that gives a high contrast ratio and a 
viewing angle of 160°, claimed to be the 
most readable audio meter in the industry. 

A new feature is its ability to show 


the audio signal in MS-mode — in 
which the level meter display is config¬ 
ured with four level bars to indicate not 
only left and right channels, but also 
L+R and L-R. The unit can operate in 
both analog and digital (AES/EBU and 
SPDIF) input modes that are soft-key 
selectable. All connections are made 
via a rear-mounted 25-pin D connector. 

For further information circle 241 on 
the reader service coupon or contact 
Amber Technology, Unit B, 5 Skyline 
Place, Frenchs Forest 2086. 


MPEG/DVB test generators, analysers 

Tektronix has announced a new family of real and deferred¬ 
time analyser and generator products for use with compressed 
digital video systems. The MTS200 series of MPEG test sys¬ 
tems offer MPEG and DVB analysis capabilities, and perform 
functions ranging from real-time analysis to custom creation 
and in-depth analysis of MPEG transport streams. 

The series consists of the MTS215 real and deferred time 
analyser and generator, the MTS210 deferred time analyser and 
generator, the MTS210 deferred time generator, the MTS210 
deferred time analyser and the MTS205 real time analyser. 

The products are typically used by those involved with 
development, design, manufacturing or testing of MPEG 
coders/decoders, ICs, or other components. Functions 
include product design and debug, product evaluation, low- 
volume quality analysis, and installation and acceptance 
testing of MPEG broadcasting and distribution systems. 

For further information circle 243 on the reader service coupon 
or contact Tektronix, 80 Waterloo Road, North Ryde 2113. 




8-channel scope has TFT display 


Yokogawa has added the DL708 digital scope to its 
DL1500 series of digital oscilloscopes. It is designed for 
measuring multi-channel isolated signals in a wide variety 
of applications, and has modular plug-in inputs for flexibil¬ 
ity. The modules include high-speed and isolated high-speed 
versions, temperature and logic modules. 

The instrument has a sampling speed up to lOMS/s, up to 
16-bit resolution and a 16M word memory. It provides data 
acquisition and recording functions and can measure slow 
changing inputs such as temperature, to high speed (MHz) 
signals and sporadic one-shot events. 

It has a 26.5cm TFT display with a wide viewing angle colour 
LCD that displays waveforms, setups and computed data. The 
scope has a wide range of waveform capture and analysis func¬ 
tions including an extensive choice of trigger functions and stor¬ 
age options, automatic computations of min/max values, RMS, 
frequency, risetime and other time axis parameters. FFT analy¬ 
sis functions are also supported. It also has a built in printer. 

For further information circle 244 on the reader service 
coupon or contact Yokogawa Australia P/L, Private Mail 
Bag No. 24, PO Box North Ryde 2113. 
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READER INFO NO.17 


Optoelectronics 
product catalog 



A new 52-page catalog from the 
Optoelectronics Division of 
Californian-based Bivar Inc is now 
available. It covers LED displays, 
assembly and mounting products. It 
features complete specifications, 
including LED and assembly mount¬ 
ing styles and footprints, electro-opti¬ 
cal characteristics, test criteria and a 


competitive product cross reference 
guide. It also has fax forms to order 
specific LED requirements by specify¬ 
ing the number of levels, voltages, lens 
type and other special characteristics. 

For further information circle 248 on 
the reader service coupon or contact 
M. Rutty & Co, 4 Beaumont Road, Mt 
Kuring-gai 2080; phone (02) 
9457 2222. 

20MHz analog scope 

The new model 0S-9020 oscillo¬ 
scope from LG incorporates SMT 
technology and weighs 7.5kg. This 
two-channel instrument has a band¬ 
width from DC to 20MHz, a maximum 


sensitivity of 1 mV/division and a max¬ 
imum sweep rate of 0.2us/division. 

Channel 2 can be displayed in the 
inverted position and other display 
modes include channel addition, dual 
channel and chopped channel traces, 
and X-Y display. Triggering modes 
include TV vertical and horizontal 
sync (with separator circuit), auto and 
normal triggering. It has a clear 
150mm rectangular screen with inter¬ 
nal graticule. 

For further information circle 247 on 
the reader service coupon or contact 
Nilsen Technologies, 150 Oxford 
Street, Collingwood 3066; phone (03) 
9419 9999, freecall 1800 623 350. ♦> 



POWER SUPPLIES 

AUSTRALIAN MADE 



Virtually indestructable AC to DC power suppues and 

AC UNE CONDITIONERS COME WITH A FULL 7 YEAR WARRANTY 

LINEAR 

Basic and reliabij; AC to DC & DC to DC power supplies 

COME WITH A FULL 5 YEAR WARRANTY 

SWITCHMODE 

Compact and reliable AC to DC & DC to DC power supplies 

COME WITH A FULL 2 YEAR WARRANTY 

*FORKLIFT POWER SUPPLIES AND VOLTAGE CLAMPING CIRCUITS 

POWER SUPPLIES AUSTRALIA 

67 HANDLEY CRESCENT DANDENONG VIC 3175 

PH (03) 9793 7979 FAX (03) 9706 7471 _ 



Hy-Q 


International 


Frequency 


Control 


Products 


Crystals* Filters 
• Oscillators* 


Quartz & Ceramic 

Hy-Q manufacture and stock an 
extensive range of Quartz Crystals. 
Filters and Oscillators, including 
TCX0 and VCX0. 

We also supply a full range of high 
quality Ceramic devices at 
competitive prices. 

Hy-Q specialises in quality, service 
and delivery. 

62 Ricketts Road 
Mount Waverley 3149 Australia 
E-mail hyq.aust@compuserve.com 
Telephone+ 61-3-9562 8222 
Facsimile + 61-3- 9562 9009 
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Modems and Data Communications Feature: 

The Latest Products & Services 



Internet access 
for multiple users 

The WebRamp M3 from Banksia is 
designed to enhance Internet access for 
business. It allows multiple users to 
browse the Web by integrating a router, 
hub and up to three modems in one 
device. The system can also link togeth¬ 
er PCs that are scattered around an 
office, creating a network. 

The M3 uses innovative built-in 
software to increase Web browsing 
speeds. A Web page is usually made 
up of different graphics elements and 
each modem can download a separate 
part of the page at the same time. So 
when three modems are used, the 
download speed is effectively tripled. 
With three 56kb/s modems, Banksia 
claims that ISDN-like speeds can be 
achieved. The router feature of the 
system then sends the data to the 
user’s desktop. 

The product is designed for non-tech- 
nical users, doesn’t require a knowledge 
of networking and is said to be easy to 
set up. Users on the office LAN do not 
need to wait until a modem or PC is free 
to access the Net as the WebRamp M3 
allows simultaneous access. 

For further information circle 201 on 
the reader service coupon or contact 
Banksia Technology P/L, 25 Sirius 
Road, Lane Cove 2066; Internet 
http://www.banksia.com.au. 


Synchronous/asynchronous 
RS-232 fibre optic modem 

The OSD 136 synchronous/asynchro¬ 
nous RS-232 fibre optic modem is a 
small, self-contained modem that pro¬ 
vides full duplex RS-232 communication 
for distances of up to 5km over common¬ 
ly available multimode optical fibre. Its 
characteristics of handling clock, data 
signals and two handshake lines all oper¬ 
ating at baud rates up to 20kb/s are 
derived from its single chip multiplexer. 
This IC also allows the modem to be used 
as a four channel multiplexer. 

The modem can be set for asynchro¬ 
nous communications for data rates 


between DC and 20kb/s. In synchronous 
mode it is operated with an external 
clock. The modem is suitable for situa¬ 
tions where distance, electrical noise or 
security considerations make conven¬ 
tional twisted pair links impractical. 

For further information circle 202 on 
the reader service coupon or contact 
Optical Systems Design P/L, Unit 7, 1 
Vuko Place, Warriewood 2102. 

128kb/s ISDN modem 

The Spirit Voyager from Mike Boome 
Electronics is a high speed digital modem 
claimed to make functions such as Internet 
access, video conferencing, inter-office 
communications and large scale file trans¬ 
fers viable for even the smallest business. 
The modem is a second generation ISDN 
terminal adaptor which can replace most 
existing modems and deliver up to four 
times the highest present data throughput. 

The basic ISDN service features two 
64kb/s data channels which double as 
conventional telephone lines with indi¬ 
vidual phone numbers. The new modem 
can access both phone lines indepen¬ 
dently, with one for a fax or modem and 
the other as a normal phone line. 

Alternatively, the two 64kb/s channels 
can be bonded to obtain 128kb/s Internet 
access or inter-office communications 
such as a local area network bridge. 

The modem is claimed to be easy to 
install, and comes in a ready-to-run con¬ 
figuration with all necessary connectors, 
software and documentation. It has a 
comprehensive two year warranty and 
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technical support is provided for the life¬ 
time of the product. The RRP is $799. 

For further information circle 205 on 
the reader service coupon or contact 
Mike Boome Electronics, PO Box 8, 
Turramurra 2074; Web site www.spirit- 
modems.com.au 

Intelligent 
modular I/O system 

National Instruments has announced 
FieldPoint, an intelligent, distributed, 
modular I/O system for monitoring and 
control applications. The system includes 
isolated analog and digital I/O modules, 
terminal base options, and network mod¬ 
ules that can adapt the system to industri¬ 
al networks. The initial network modules 
support RS-232 and RS-485. 

Features include modular, snap-togeth- 
er packaging and DIN rail mounting; dis¬ 
tributed intelligence for diagnostics and 
configuration; hot-swappable, plug and 
play operation; a facility to automatically 
store the entire configuration and output 
states of the system in nonvolatile memo¬ 
ry for use on power-up; a high speed 
backplane bus to route local communica¬ 
tion and power to each module, and 3kV 




RMS isolation. A full-function OPC 
(OLE for Process Control) server is avail¬ 
able for Windows NT/95, providing con¬ 
nectivity to a wide range of industry soft¬ 
ware packages, including National 
Instruments’ Bridgeview, Lookout, and 
Labview products. 

For further information circle 206 on 
the reader service coupon or contact 
National Instruments Australia, PO Box 
466, Ringwood 3134; Website at 

http://www.natinst.com/. 

32-bit Ethernet 
LAN adaptor card 

TDK (Australia) has released its 
newest Ethernet LAN adaptor PC card, 
the Network Flyer 100. It is claimed to 
be the first high speed Ethernet PC card 
that meets the new 32-bit high perfor¬ 
mance PC card standard, also known as 
CardBus. TDK developed the low 
power, low profile 100BaseTX chip 
used in the card and makes many of the 
SMT magnetic devices which are used 
in the card’s design. 

The card operates at 3.3 volts and is 
optimised for low power consumption. 
It also includes ODI and NDIS drivers, 
claimed to give faster connections to all 
the popular network operating systems. 
It is compatible with lOBaseT and 
100BaseTX networks, and auto-senses 
and operates with either network. Tests 
indicate that the card operates eight 
times faster when using the 100BaseTX 
mode compared to the 1 OBaseT mode. 

For further information circle 203 on 
the reader service coupon or contact 
TDK, 22 Lambs Road, Artarmon 2064; 
Internet http://www.tdk.com.au. 

Four-channel AV 
or data multiplexer 

The OSD391/393 from Optical Systems 
Design allows CCTV fibre optics trans¬ 
mission of two, three or four video signals 
and optional transmission of four audio 
and data channels, in one or both direc¬ 
tions. There is also an optional reverse 
channel for video synchronisation. 

It can operate over a range of up to 
50km, although 100km is possible with 
optional 1550nm operation, and can oper¬ 
ate on either single-mode or multi-mode 
fibre. A feature is the immunity to electri¬ 
cal interference. Applications include 
CCTV networks, video conferencing, 
transportation networks, industrial moni¬ 
toring systems and distance learning. 

For further information circle 207 on 
the reader service coupon or contact 
Optical Systems Design P/L, Unit 7, 1 
Vuko Place, Warriewood 2102. ❖ 
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56 k modem review: 

ZOOM'S FAXMODEM 56Kx 

For the past 20 years US-based Zoom Telephonies has been designing and manufacturing com¬ 
munications equipment, and with the recent arrival of Zoom in Australia, these products are now 
appearing in local suppliers. The award winning Zoom 56Kx modem using 56Kflex technology 
has a lot of added features, and can even swing over to the competing x2 system if necessary. 



The Zoom 56Kx 56kb/s modem. It supports the K56flex system, but uses a flash 
ROM DSP unit that can be re-programmed to use the alternative x2’ system if 
needed, when the 56k standard is agreed on. 


by GRAHAM CATTLEY 

If you are thinking of going out and 
buying a 56k modem, you’ll probably 
have to make a rather important deci¬ 
sion. There are two different, incompat¬ 
ible 56k standards out there at the 
moment: modems that use the ‘x2’ sys¬ 
tem, based on a TI chipset, and others 
that use the ‘K56flex’ system with a 
chipset produced by Rockwell and 
Lucent Technologies (formerly AT&T). 

As was the case when the first 28.8k 
modems first appeared on the market, 
various companies tried to set the stan¬ 
dard by coming up with their own for¬ 
mat and hoping that it would catch on. 
In the case of 56k modems, the ITU 
international standard has yet to be rati¬ 
fied, and so it really is a two-horse race 
with x2 and 56Kflex each trying to 
come out in front. 

Although the two standards are differ¬ 
ent and incompatible, there really is 
very little between them in terms of 
actual performance. What will probably 
matter most to you when buying a 56k 
modem is which of the two systems will 
be supported by your ISP, as this would 
probably be the deciding factor in which 
standard you go for. 

At the time of writing, 56Kflex seems 
to be the leader, and so we thought that 
we’d take a look at what’s probably the 
top 56Kflex modem around at the 
moment: Zoom telephonies’ 56Kx fax¬ 
modem. We decided to try out their 
external model, known officially as the 
model 2849-PC(E) faxmodem, but they 
also produce an internal version as well. 

Extra LEDs 

The Zoom 56Kx measures 35 x 130 x 
165mm (a little taller than most), with 
an angled front panel displaying 14 
LEDs. These show all the usual TD, 
RD, CD, OH and similar status indica¬ 
tions, as well as a couple of extras, 
including separate indication of V.42 
and \A2bis. There’s also a V.34 
(33.6kb/s) LED, and another that lets 
you know when you are actually receiv¬ 


ing data at 56k. 

It turned out that the modem that 
Zoom sent to us for review was the 
American model, which didn’t include a 
serial cable and needed an Australian 
plugpack. But Zoom confirmed that the 
Australian model will contain both of 
these (rather necessary) components, 
along with a host of bundled voice, fax 
and corns software in both 16- and 32- 


bit versions. 

It will also be configured to recog¬ 
nise Australian dial tones, busy signals 
and other parameters of the Australian 
telephone system, unlike the American 
model we tried which needed configur¬ 
ing before it could be used on 
Australian lines. 

One big plus with the Zoom 56Kx is 
that it contains a flash programmable 
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controller and DSP unit. This will allow 
the user to upgrade the modem’s 
firmware to the ITU standard, when it is 
eventually settled. 

The standard is likely to come out in 
late 1998, and the idea is that Zoom will 
then be able to provide software that can 
be run on the PC to perform the upgrade 
on the modem. The only problem with 
this system is that nobody knows if full 
compliance with the standard can be 
achieved with such a firmware upgrade; 
if a hardware modification is needed 
(such as a revised chipset) then the 
modem will obviously need to be 
returned to the manufacturer, with the 
upgrade performed there. 

It’s interesting to note that even if the 
standard ends up being in favor of x2, 
the Zoom 56Kx can be completely re¬ 
programmed to use x2 instead of its 
original 56Kflex system. This shows 
the flexibility of a flash ROM system, 
as there is (theoretically) no reason 
why it will be superseded by ‘next 
year’s model’. 

Arcs & sparks 

One of the main selling features of the 
Zoom 56Kx is its protection against 
power spikes on the phone line. These 
spikes can be caused by nearby light¬ 
ning strikes, and are said to be the lead¬ 
ing cause of modem failures. Here at E A 
we’ve had one modem fail during a 
storm, and so were quite interested in 
this feature, as the protection (called 
‘ZoomGuard’) is supposed to be better 
than the standard ‘varistor’ system nor¬ 
mally used. 

In tests carried out by the 
Communication Certification 

Laboratory (CCL) in the US, the Zoom 
56Kx modem was subjected to power 
surges typical of those caused by light¬ 
ning strikes, with jolts of 800V, current 
limited to 100A. This testing complies 
with part 68 of the US FCC regulations, 
and apparently the Zoom 56Kx survived 
without any problems. Other modems 
(from major manufacturers) suffered in 
various ways, including failure to hang 
up, and thus tying up the line. 

Another feature is the inactivity 
timer, a programmable ‘watchdog’ that 
monitors the data flow and takes the 
modem off line if the no data has been 
transfered for a period ranging from 1 
to 42 minutes. 

It is also supports Caller ID (where 
implemented), and is compatible with 
Telstra’s Faxstream and DUET systems. 

Will I get 56k? 

As you may already know, high qual¬ 
ity phone lines are needed between you 


Zoom 56Kx 

A 56k faxmodem, based on the 
56Kflex protocol. Comes with inbuilt 
surge protection and is available in 
both internal and external models. 

Good points: Able be re-pro¬ 
grammed to comply with the 56k stan¬ 
dard (when it’s made official), even if 
this involves changing over to the x2 
system. Additional informative status 
LEDs. 

Bad points: Case was a bit clacky, 
and the PC board rattled around 
inside, giving it an undeserved cheap 
feel. 

RRP: $249 for the external model, 
and $229 for the internal version. 

Available: Most leading computer 
stores, or contact Zoom Telephonies 
(Aust) on 1300 300 842, Fax (07) 3257 
3669. 

Their address is 19 Campbell Street, 
Bowen Hills, Qld 4006. 

and the local exchange if you are to have 
any chance of receiving data at 56kb/s. 
Your ISP will also need to have a direct 
digital link to their exchange, but most 
of the larger ISPs have had this digital 
connection for some time now. 
According to Zoom, if you are regu¬ 


larly getting 21.6kb/s on a V.34 modem, 
then you will probably be able to 
achieve a 56kb/s download rate with the 
Zoom 56Kx. 

One fairly important point that I 
wasn’t aware of until recently, is that if 
you are using a standard 16550 UART 
with a 56k external modem (or even 
internal models, as these contain their 
own UART), you can only achieve a 
maximum bit rate into the computer of 
115.2kb/s. This sounds fine, until you 
factor in the data compression (or 
rather decompression) performed by 
the modem. If the compression ratio is 
greater than 2:1, then the bit rate is 
limited by the serial port, not the 
modem. 

The end result of all this is that 
although 56k modems have the potential 
to download at speeds double that of a 
28k modem, it is quite possible that you 
won’t actually achieve this speed in 
practice. However, if you are in the mar¬ 
ket for a new modem, you might as well 
go for a 56k job, and by all accounts the 
Zoom 56Kx has a lot going for it. 
Lightning protection, extra indicator 
LEDs and a flash re-programmable 
DSP, together with a five year warranty 
from Zoom would seem to make this 
modem the best in its class. ♦♦♦ 


Point-and-click 
data logging 


Simply point and click to 
set up a data logging schedule 
using DeLogger, the new 
Windows™ programming and 
display software for Datataker. 



DeLogger will not only program 
your logger, but give you real-time 
trend plots and tables. 

Data logging with Datataker 
really is this simple. 

Just connect thermocouples, 
RTDs, strain gauges, load, flow, 
level, pressure,meteorological,... 
in fact, any sensor you like. 

No add-on cards. No signal 
conditioning. No complex 
programming. 


Datataker does it all in a stand¬ 
alone logger that’s compatible with 
all computers. Notebooks to 
mainframes. 

Datatakers are available with one 
to hundreds of channels. Alarms, 
calculations and a full range of 
statistical functions are standard. 

To find out how simple data 
fogging can be, call the data 
acquisition experts... 

Data Electronics 
P hone (03) 9764 8600 
(02)99717994 
ACN 006 134 863 AD-038-AO 
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Computer News 
and New Products 




Easy to use CD-RW drive 

Hewlett-Packard has announced what 
it claims as the industry’s first full-func¬ 
tional CD-rewritable (CD-RW) drive 
that is as simple to use as a convention¬ 
al floppy disk drive. 

The HP SureStore CD-Writer Plus 
drive has up to 650MB of rewritable, 
removable capacity, and is compatible 
with DVD-ROM, CD-R and CD-ROM 
compact discs. It is said to be the first 
drive that takes full advantage of the 
compact disc universal device format 
(CD-UDF) specifications file-by-file 
rewrite capability. Applications 
include storing, transporting and 
archiving large files, or as an extension 
of the system’s hard-drive for tempo¬ 
rary storage of Internet information or 
data-intensive files. 

Two versions are available, the inter¬ 
nal 7 lOOi and the external 7100e, both 


with a one year exchange warranty. The 
7100e has an estimated street price, 
including tax, of $975, and the 71 OOi 
will cost around $795. 


For further information phone the HP 
Customer Information Centre on 
131347 or visit the HP Web site at 

http://www.hp.com. 



14” TFT monitor 

Samsung Electronics has announced 
the worldwide launch of the 
SyncMaster 400TFT, a 14” flat panel 
PC monitor that uses a TFT-LCD 
screen. The monitor weighs 3.6kg, is 
6cm thick and is said to generate virtu¬ 
ally no electromagnetic waves. 

The display comes with a multisync 
processor, produces 260,000 colours 
and can operate with a resolution of 
1024 x 768 (XGA), as well as VGA 
(640 x 480) or SVGA (800 x 600). This 
allows it to be used under the same 
conditions as a conventional CRT 
monitor. 

The display produces 200 candelas 
per square metre, claimed to be 25% 
brighter than a CRT monitor, and 
takes 30 watts when operating — 
57% less than a typical 15” CRT 
monitor. It features an on-screen dis¬ 
play that facilitates function control, 
and comes with built-in stereo sound 
and microphone, to suit a multimedia 
environment. 

For further information circle 160 on 
the reader service coupon or contact 
Samsung Electronics, Unit G, 10-16 
South Street, Rydalmere 2116. 


32-channel 
relay output board 

Intelligent Systems Australia 
has released the PI-932, a 32- 
channel relay output board. The 
card accepts a 37-pin D-type con¬ 
nector and 32 single-pole dual¬ 
throw (SPDT) relays. The high- 
power relay handles up to 250V 
DC at 3A and has a LED on/off 
status indication for each relay. 

An external 24V DC 2.5A 
power source is needed to drive 
the relays, and the card has 
industrial screw terminals for 
ease of wiring. It has a life 
expectancy up to 100,000 cycles 
at rated load and is easily inter¬ 
faced to a standard TTL level 
output card. The card operates 
from the computer’s internal 5V 
DC power supply, and takes 1A 
(max). 

For further information circle 
165 on the reader service coupon or 
contact Intelligent Systems 
Australia, PO Box 118, Berwick 
3806; phone (03) 9796 2290. 
Internet site at http://www. intel- 
sys.com.au. 
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New, faster Bubble Jet printer 



Canon has announced the BJC-210 SP, 
a new photo-quality mode Bubble Jet 
printer that features a ‘super economy’ 


mode to reduce operating costs. It incor¬ 
porates a new high-capacity ink car¬ 
tridge, the BC03, which has 20% more 


useable ink and prints up to 2400 pages in 
black and white. The BC05 colour car¬ 
tridge can print up to 600 pages in colour. 

The printer produces photo-quality 
printing through a three-colour ink system 
that works with an advanced printer dri¬ 
ver, claimed to outperform more expen¬ 
sive four-colour systems in its category. 
It’s said to have improved half tones, 
reduced colour bleeding and to give 
sharper definition by producing a richer 
black in which 100% cyan, magenta and 
yellow are placed directly on top of each 
other. The printer driver also helps max¬ 
imise the use of colour by selecting high¬ 
lights and shadows in an image and 
emphasising them through better contrast. 

The printer has a 64-nozzle print head 
and a speed up to 248cps, giving up to 
4.5 pages per minute (ppm), claimed to 
be five times faster than comparable 
printers. It has an RRP of $269 and a 
one year warranty. 

For further information circle 163 on the 
reader service card, see your nearest Canon 
dealer or contact Canon Australia P/L, 1 
Thomas Holt Drive, North Ryde 2113. 


Double speed DVD-ROM 

Hitachi Australia has announced the 
Australian release of the company’s 
second generation DVD-ROM drive, 
which features x2 normal speed opera¬ 
tion. Hitachi has also announced that 
local company Verbatim Australia has 
incorporated the DVD-ROM drive into 
a complete multimedia kit suitable for 
PC applications or TV playback. Called 
the Verbatim Activemedia DVD-ROM 
upgrade kit, it has an RRP of $1199 
including tax. 

The Hitachi GD-2000 DVD-ROM 
features an extended storage capacity of 
4.7 gigabytes per side for a total capac¬ 
ity of 8.5GB, using a two-layer disc. 
This capacity provides seven times the 
capacity of current CD-ROM drives, 
giving enough space to store a 135 


PC family has 
fast graphics 

Hewlett-Packard has announced the HP 
Kayak PC workstation family, a new gen¬ 
eration of high-performance Windows 
NT-based PC workstations designed 
around Intel’s Pentium II processor. 

The new HP Kayak family has a sys¬ 
tem architecture built on the new 
Pentium II 440LX AGPset, claimed to 
give the fastest graphics currently avail¬ 
able on the Intel platform. It also has a 
proprietary SCSI subsystem said to 
improve system performance by up to 



minute MPEG-2 
encoded film or video. 

The drive has a DVD 
transfer rate of 
2.76MB/s, said to be 
twice the rate of other 
DVD drives. It is com¬ 
patible with CD-ROM 
based material, operat¬ 
ing at up to 20 times 
maximum speed, or 
3.34MB/s in constant 
angular velocity (CAV) 
mode. It is also compat¬ 
ible with the new CD- 
RW (erasable) and older CD-R formats. 

For further information circle 161 on 
the reader service coupon or contact 
Hitachi Australia Ltd, 13-15 Lyonpark 
Road, North Ryde 2113. 


80% during disk-intensive operations, 
an intelligent cooling system that main¬ 
tains critical system components within 
their specified operating temperatures, 
10/100Base-T network connectivity and 
HP Fastboot BIOS for reduced boot 
time. It features a single Intel 233MHz, 
266MHz or 300MHz Pentium II proces¬ 
sor, 440LX AGP-based system architec¬ 
ture and Cirrus Logic’s CL-GD5465 64- 
bit AGP graphics accelerator. 

For further information phone the HP 
Customer Information Centre on 
131347 or visit the HP Web site at 
http://www.hp.com. 


Become a microcontroller 

expert. . . , 

r in just hours! 


Imagine making your own electronic 
controls for machines, light chasers, stepper 
motors, timing and sequencing. Even with 
no prior programming experience. 

That’s what SPLatpromises! 

That’s what SPLat delivers! 

The SL88 microcontroller has 8 protected 
inputs, 8 beefy 350mA outputs, 8 flexible 
timers and heaps of memory. It’s ready to 
wire in and includes our acclaimed 
programming and tutorial software that 
makes YOU the expert. 

Go on, do it! 


Order yours today! 


O oeybec* Reviewed 
EA Aug 97 


Auitie made. 


B/C M/C Visa 


Microconsultants (Aust) Pty Ltd 

2/12 Peninsula Blvd Seaford VIC 3198 
Ph (03) 9773 5082 Fax (03) 9773 5091 


www.microconsultants.com 
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COMPUTER NEWS AND NEW PRODUCTS 


Educational software 
for electronics 

A collaboration between Lab-Volt and 
Microcode Engineering has resulted in the 
release of a computer based training (CBT) 
version of Circuitmaker, a circuit design and 
analysis program. The CBT version is a 
stand-alone core electronics curriculum cov¬ 
ering AC and DC theory as well as analog 
and digital concepts. It is delivered in a 
Windows format designed for the Lab-Volt 
F.A.C.E.T. hardware-based electronics pro¬ 
gram, and uses Circuitmaker as the testing 
and simulation platform. This allows the user 
to run and manage the CBT program in much 
the same way as a traditional Lab-Volt 
F.A.C.E.T. laboratory. 

For further information circle 164 on the read¬ 
er service coupon or contact Lab-Volt, PO Box 
289, Inglebum 2565; phone (02) 9605 2455, 
Web site www.ozemail.com.au/Mtsvolt 



Memory emulators with debugger support 


Scanlon Design’s new E-series memory and static RAM memory devices from 8K 

emulators can emulate EPROM, FLASH x 8 to 128K x 8 (El), to 8K x 8 to 1024K 



x 8 (E8). Features include live editing, live 
watches and advanced debugging facilities 
such as memory mapped bi-directional 
communication and third party remote 
debugger support that allows the target 
system to pass debugging information 
back to the host PC. 

The emulators also allow error checking 
and correction while downloading 
(420kb/s). They have a 70ns access time 
and draw a maximum current of 5mA 
(1mA typical). Each emulator comes with 
28 and 32-pin DIP adaptors, and 32-pin 
PLCC adaptors are available. Low voltage 
versions that operate from 2.7V and 5.5V 
are also available. The emulators retail from 
$199 US (El-70) to $369 US (E8LV-90). 

For further information circle 162 on 
the reader service coupon or contact 
Scanlon Design Inc, 5224 Blowers Street, 
Halifax, Nova Scotia, Canada, B3J 1J7. 
(Internet www.scanIondesign.com) ❖ 


Automatic RS232/485 CONVERTER Low-cost PC PROM programmer 

The small plastic case, 100mm by 50mm 
by 25mm to the left is an Australian built 
RS232 to RS485 converter. This con¬ 
nects to a PC or a PLC with an RS232 
serial port and interfaces it to an RS485 
cable, which can be up to 4,000ft long, 
with input and output devices along its 
length. The J995X is a fully automatic 
converter which has a built-in micro¬ 
processor to automatically connect _ 

the transmitter to line, so the user (Sales tax exempt prices) 

rt*s i^!e. does n0 * need ,0 con,ro1 the Need to programme PROMs from your PC? 

Cost: $160, plus $20 plug pack. This little box simply plugs into your PC or Laptop's parallel printer port and reads, 

a _ -. ■.. jn ■ ■ ■ writes and edits PROMs from 64Kb to 8Mb. 

JeD Microprocessors Pty* LICE It does it quickly without needing any plug in cards. 

Office 7, 5/7 Chandler Road, Boronia, Vic., 3155. Phone: (03) 9762 3588 Fax: (03) 9762 5499 


SEE OUR DATA SHEETS AT 

www.iedmicro.com.au 



$130 PROM 
Eraser, complete 
with timer 


$300 PC PROM 
Programmer. 
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Scott's Robotics Page 
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Robot Roll Call 


WEB WA TCH 

- presented by GRAHAM CATTLEY 

Beam Robotics 

h r P / /w 'r W f eocitiescom/Si, 'conVallev/8005/ 

roboticsf and afte^li^^humine * °Ti ^ Subject ofBEAM 
BEAM Stands for Bio^ov 8 ^ OUnd Icame across this 
Mechanics. Most BEAM mhf.K • E ^ ctronics ’ Aesthetics and 
mechanisms, m niatumd^c Z " ^ ° fold c ^«e 
powered b y a .SSSSSf ^ -« 

There are many sites devoted to m u ^ d 8186 ca P ac 'tors. 

including "he BEAM Zl° f C ^ AM u r ° bo,ics «««». 

(which includes BEAM subscriwinnhif*^ BEAM Res(| urce 
material), as well as links to a n f h f ? rmatlon and archived 

beam 4 s. V»cl''a n , k i“^lt%“XS SUPPlyi " 8 

tern whereby you can visit all the rc a ka- ng — a s y s ’ 

h»ing searchlorlhem ail indlvhiua%, SIIeS """ 

EE Design Center 

http://www.questlink.com/ 

"S 

ses 

is ^4!eW pa/ntesf'a e nd 0 H 8e ' f “" aCCess "> lh « *• "•» >1™ 

. . ¥ painless, and doesn t cost anything_u/h;^k • 

surprising considering the amount of useful data available 

Philips Passive Components 

h ttp:/www. p ass ives . co m p.p h i | ip S .co m / 

- IT ° f Si '“ ,ha ' “ Ver sem,c °nductors 

pi • i • , cov ers passive components instead 4 ? 

~|§=HSliSSS 

don Th? ’ 38 Can P hotos of products and ordering infoma 
seems ,o work quhe well Pag “ ,he si,e and 

•his makes _ _ ______ 
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EA DIRECTORY OF SUPPLIERS 

K hie to sell vou that special component, mstru- 
V*V££ SSn^^ments in this or — recent issues. 

_ p ft 


Supplier 

State 

Altronics 

WA 

Dick Smith Electronics 

ALL 

Emona Instruments 

NSW 

Jaycar Electronics 

Eastern 

Oatley Electronics 

Eastern 

RCS Radio 

NSW 

Rod Irving Electronics 

Eastern 

Scientific Devices 

VIC 

key to coding 


A Kits and modules 

r Tools 


C PC boards and supplies 


B 


Components 

1C chips and semiconductors 
Test and measuring instruments 
Reference books 


advertising 

INDEX 


Electronics 7" V,«—• ■— 

is^Bsa sggg sss.»* -rsrss*—««. -» 

-—•— ,ssue 

SSSSU »•" «*—-sr 01 ““ 

per project or $15 where a project spreadsi over seve ^ pcBs and front panels a re available. Price 

PCB PATTERNS: High contrast actual size Mn piegse specify ne g at ives or posit.ves. 

PROJECT QUEWES: Advice on projects is limited to on 

rassr .s SSKA. -—•— 

problems by telephone. ,. nmuvin , Reolies bv Post’, or submitted without fee, may 

b^nsw^re^’m^m^fnfoTmatiorfcemre^page^ oUhe d^screho^of the Editor^^^^^ ^ ^ 288kb/s . 

READER SERVICES BULLETIN BOARD: 02) Ebonics Australia. Send cheque, money 

Ba "' MaSterCard ° r ViSa “* ^ ^ 

ADDRESS: Send all correspondence to: The Secretary. Electronics Australia. PA Box 199. Alexandria 

PLEASe'nOTe'tHAT WE ARE ‘uliABLE TO SUPPLY BACK ISSUES, PHOTOCOPIES OR PCB ARTWORK 
OVER THE COUNTER. 


Name:. 

Address:. 


.State:. 


.Postcode:. 


Back issues:. 


Photocopies:. 


Allthings Sales & Services. 49 

Altronics . 84 ' 85 

Bainbridge Technologies. 101 

Campad Electronics. 78/79 

Data Electronics . 109 

Dick Smith Electronics.50-53,OBC 

EA subscriptions offer. 99 

Emona Instruments . ,nsert 

18 

Fineline. 

Hewlett-Packard Australia.IFC, 98 

Hy-Q International. 105 

Instant PCBs . 78/79 

Jaycar Electronics . 66-69 

JED Microprocessors . 112 

Kalex . 87 

Microconsultants .^ 

Microgram Computers . 27 

Micro-Zed Computers . 78/79 

Oatley Electronics . ,BC 

57 

Obiat . 01 

Power Supplies Aust. 105 

Quest Electronics . 34 

RCS Radio. 78/79 

Rod Irving Electronics . 38-41 

Scan Audio. 21 

VAF Research . 47 

Valve Electronics. 30 


Signature:.. 


Amount: .. 

.(Unsigned orders cannot be accepted.) 

tmethod.) Credit card / Cheque / Money order. 


Method of Payment: (Please circle correct r 
Mastered! American Express, Visa Bankcard (please circle applicable card). 

Expiry date:. 


This index is provided as an additional service. The 
publisher does not assume any liability for errors or 
omissions. 
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BARGAIN CORNER 

See our Web site for more 
bargains like these: 


■car communications speaker in 

box with swivel mount 4Q, 3W, 1.5m 
cable terminated in jack plug: $6 
■mystery box PCB, probably from 
phone hands free unit, has two 
power MOSFETs (IRF9530 and 
IRF530), inductors, connectors + 
surface mount components: 2 for $4 


nern uhf learning remote 

CONTROL 

First time ever! A small ready-made 
keychain transmitter that can learn up 
to 4 channels from almost any (not 
code hopping) UHF remote control in 
the range of 280-460MHz. No track 
cutting or DIP switches. Has tuning 
indicator LED: $39 


12V DC LIGHTING 

Very efficient, properly driven 
fluorescent white light source! 
Includes an inverter kit that can 
drive up to three 11W compact 
fluorescent lamps (CFLs). Inverter 
plus one 11W CFL: $35. extra CFLs 
(max of 3) $11 ea. 


MAGNIFIERS 

See SC May 96, small jewellers 
eyepiece: $3, 50mm twin lens loupe: 
$8, 75mm: $12, 110mm loupe: $15. 
SPECIAL Set of all four: $25 


SPECIAL 


MIDI KEYBOARD 

See EA. Feb 97, 
quality MIDI keyboard with 49 keys, 
2-digit LED display, MIDI out jack, 
many functions including wheel, 
transpose. Size: 655 x 115 x 35mm. 
Computer software included: $70 9V 
DC plugpack: $12 

NEW SEMICONDUCTORS 

■2SK2175 — MOSFETs 15A, T0220, 
60V, 30W: 10 for $15 

■ CA3140 — MOSFET I/P opamp: 5 

for $5 

■TL494 — switchmode power supply 

1C: 5 for $5 

■ NE555 — timer 1C: 10 for $5 
■ICL7106 — LCD display driver: $5 
■ICL7107 — LED display driver: $5 

■ IRFZ44 MOSFETS: 60V, 0.028 ohm 
on-resistance, 50A: 10 for $3 

■ C8050 & C8550 transistor 20 for $5 
■CMOS ICs 4001. 11, 13, 16, 17, 
20, 24, 28, 40, 46, 60, 66, 69, 93: 
Any mixture: 10 for $8 

SUPER BRIGHT BLUE LEDS 

BY FAR THE BRIGHTEST BLUE EVER 
OFFERED, super bright at 400mCd: 
$1.50 ea or 10 for $10 
5mm LEDS AT SUPER PRICES 

■ lCd red: 10 for $4 

■300mCd green: $1.10 ea. or 10 for 
$7 ( make white light by mixing the 
output of red green and blue) 

■3Cd red: $1.10 ea. or 10 for $7 
■3Cd yellow (small torch!) also 
available in 3mm: 10 for $9 

■ Super bright flashing LEDs: $1.50 
ea. or 10 for $10 


NEW COMPUTER CONTROLLED 
STEPPER MOTOR KIT 

Similar to our previous stepper 
motor kit but with improvements so 
larger motors can be driven more 
efficiently, with much reduced 
loading on the computer’s parallel 
port, and 2.5KV opto-isolation 
between the stepper driving circuit 
and the computer. PCB and all on 
board components kit plus 
software and information: $39 or 
with two M35 motors: $49 


S TE P P ER MOTOR DRIVER KIT 

Kit includes a large used 1.8 s . (200 
step/rev) motor and used SAA1042A 
1C with a variable frequency clock 
generator, so can be clocked 
internally or externally. Logic levels 
determine CW or CCW rotation, half or 
full step operation, enable/disable, 
clock speed: $18 for single motor 
driver kit with 1 motor, $28 for twin 
motor driver kit with 2 motors 


CCD IMAGE SENSOR 

High quality "Thomson" brand, 
576x550 pixels with antiblooming, 
with full data but no circuit 
suggestions, usable response from 
400 to llOOnm, 30dB S/N at 40 
milli-lux, 2/3" optics compatible 
format: $35 


COLOUR MONITOR 

New 12V DC-1A 6" colour monitor, 
no case, just the tube and driver 
PCBs, RGB inputs (some info might 
be available): $65 


VERY EFFICIENT WHITE LIGHT - 
LCD DISPLAY 

Brand new "second grade" (few 
missing pixels) Sharp 640x480 
LCD display (LM64P722) with a 
very efficient "state of the art" cold 
cathode BL fluorescent lamp (5mm 
dia, 150mm long) which is very 
easy to remove! Produces useful 
white light at about 1-3W AC input! 
Lamp has a 10,000hr life! 
Removing the display reveals a 
uniformly lit 150 x 200mm 
backplane. Complete display plus 
BL inverter kit (needs 
12V/150mA): $17 Data sheets (11 
pages) for a similar display: $2 


CALLER ID 

See the phone number of your 
incoming calls on an LCD screen while 
the phone is ringing. Has 80 call 
memory, dialler etc. Approved units 
available soon. Around $50! 


BEST VALUE CCD CAMERA 

The best “value for rtioney’ CCD 
camera on the market! Tiny CCD 
camera, 0.1 lux, IR responsive, 
high resolution. This camera has a 
metal lens housing (not plastic) 
and performs better than many 
cheaper models. Choose from 
these lenses: pinhole (60®), 78®, 
92® $105, or 120® for $120. 


KITS FOR CCD CAMERA SECURITY 

New INTERFACE KIT FOR TIME LAPSE 
RECORDING: now has relay contact 
outputs! Can be directly connected to 
a VCR or via a learning remote 
control: $25 for PCB and all on-board 
components, used PIR to suit: $12. 
■32mm 10 LED IR ILLUMINATOR 
new IR (880nm) LEDs have an output 
about equal to our old 42 LED IR 
illuminator: $14. 

■32mm AUDIO PREAMPLIFIER An $8 

kit that produces a line level’ signal 
from an electret microphone, connect 
the output to our: 

■ UHF VIDEO TRANSMITTER ($30) or 
$20 when bought with the camera, for 
a complete Audio-Video link. 

32mm AUDIO AMPLIFIER: An LM380 
based $9 audio power amplifier which 
can directly drive a speaker — needs 
the 32mm preamplifier. WHAT IS 
32mm? All boards are 32mm dia, so 
you can house these kits in a plastic 
32mm joiner: cheap plumbing part. 

AUDIO - VIDEO MONITOR 

2ch compact high res 5" screen B/W 
audio and video monitor. 12V DC 1A. 
Monitor and 6-way mini input 
connector only: $125 


AMPLIFIER - PREAMP AND MORE 

A high quality mostly SMD PCB with a 
5W amplifier based on a TDA1905 1C, 
and a separate audio preamp. 
Includes a high quality unidirectional 
electret mic with wind filter and 
mounting clip, small speaker and 
hook up info. Has many uses, such as 
a 2-way intercom that doesn’t require 
switching (needs 2). Less than the 
cost of the mic! $15 ea, 2 for $24 


BOSSMAN ELECTRONICS 

A new subsidiary company to 
OATLEY ELECTRONICS, for giving 
TAX EXEMPT PRICES to entitled 
organisations. Product range will 
increase rapidly. 

Phone (02) 9584 3562 
Fax (02) 9584 1031 


LASER ENGINE 

New complete laser engine as used in 
laser printers. Includes a polygon 
scanner motor with xtal controlled 
driver PCB, 5mW/780nm laser diode 
in collimated housing mirrors/mirrors 
lenses, and info to make motor & 
laser operational. Bargain $35 
SOLAR REGULATOR 
Ref: EA Nov/Dec 94 (intelligent 
battery charger). Efficiently charge 
12-24V batteries from solar panels, 
but can also be used with simple car 
battery chargers to prevent 
overcharging. Very high efficiency due 
to MOSFET switch and Shottky diode. 
7.5A or 15A kit: $26/$29 (K09) 
MASTHEAD AMPLIFIER KIT 
Our famous MAR-6 based masthead 
amplifier. 2-section PCB (so power 
supply section can be indoors) and 
components kit (K03) $15. Suitable 
plugpack (PP2): $6 Weatherproof box: 
(HB4) $2.50. Box for power supply: 
(HB1) $2.50 Rabbit-ears antenna 
(RF2) $7 (MAR-6 available separately) 
PC POCKET SAMPLER KIT 
Data logger/sampler, computer 
controlled chart recorder, slow speed 
scope. Incredible value value $30 
650nm LASER POINTER SPECIAL 
Light weight 2 x AAA pen-size pointei 
with 650nm laser, very bright: $55 
650tvn LASER MODULE 
Our new module has a 650nm laser 
diode. 35mm dia, very bright! $50 
VISIBLE LASER DIODE MODULE KIT 
Same circuit as our "visible laser 
diode kit" but a smaller PCB (25 x 
50mm, WxD) that fits into tubing. 
650nm/5mW laser diode, 3V: $29 
AUTOMATIC LASER LIGHT SHOW 
Three motors, mirrors, PCB and 
component kit. Produces a huge 
range of amazing patterns: (K83) 
$77. Or, with the above kit: $90!! 

5mW/650nm LASER POINTER KIT 

YES, NEW 650nm kit. Very bright! 
Complete laser pointer that works 
from 3-4V DC. Includes 650nm/5mW 
laser diode, new handheld case 
125x39x25mm, adjustable collimator 
lens, PCB battery holder: (K35) $30 
DISCO LASER LIGHT SHOW PACK 
The above 5mW/650nm kit plus our 
AUTOMATIC LASER LIGHT SHOW: $99 


ADVERTISING 

We now advertise in Silicon Chip 
and Electronics Australia on 
alternate months. When we aren’t 
in EA, look in SC, and vice versa. 


DIGITAL BAR CODE WANDS 

New, US made wands with 2.5m curly 
cord terminated in a 5-pin 240® DIN 
plug. Has optical sensor, visible red 
LED, photo 1C detector and precision 
aspheric optics. Gives a digital output 
when manually swept across a bar 
code. Has sapphire tip, pot size 
0.19mm. Open collector TTL/CMOS 
compatible output, 5V supply: $45 
NICAD CHARGER & DISCHARGER 
Professional, SMD, switch mode, 
assembled and tested NICAD battery 
charger/discharger PCB assembly. 
For fast-charging 7.2V AA nicads. 
Basic info provided, plugpack not 
included. Bargain: $9 ea or 3 for $21 
NICAD BATTERY SPECIAL 
New 1.2V-400mAh cells wired in 
packs of 6. Each pack has a thermal 
cut out switch, each cell is 16 x 45 x 
5mm, as used in mobile phones, 6 
packs (30 batteries): $10 


DC MOTOR SPEED CONTROL- 
EXPERIMENTERS PACK 

20A motor speed controller kit 
(similar to SC - Jun 97) $18, plus 
two small new 12V DC motors 
(40mm dia, 40mm long) plus one 
used car windscreen wiper motor 
(has internal gear reduction): $32 


COMPUTER POWER SUPPLY 

New, complete PCB assembly only. 
Size 45 x 108 x 200mm. 
Switchable 120/230V AC input. DC 
outputs: +5V/6A, +12V/1A, 

-12V/1A, -5V/1A. Circuit provided, 
RU approval. Modern design. Mains 
input - not for the inexperienced! Be 
quick: $16 ea or 4 for $56 


12V/7Ah GEL BATTERY BARGAIN 

Fresh stock 7Ah battery (150 x 95 x 
65mm, 2.7kg) and one gel/lead-acid 
battery charger: $30 
HELIUM NEON LASER BARGAIN 
Large 2-3mW He-Ne laser head plus a 
compact potted US made laser power 
supply. The head plugs into the 
supply, and two wires are connected 
to 240V mains. Needs 3-6V/5mA DC 
to enable. Bargain: $100. 5mW tube 
and 12V inverter kit: $80 


MORE KITS 

■ Geiger counter: $40 

■ Breath tester: $40 

■ 12V DC inverter for compact 
fluoro lamp + one CFL lamp: $35 

■ Music box: $11 

■ Ding dong doorbell: $3.50 

■ Siren using a 10cm speaker: $14 

■ Electric fence + used car coil: $25 


WOOFER STOPPER Mk II 

Works on dogs and most animals, 
PCB and all on-board components, 
transformer, electret mic & horn 
piezo tweeter ON SPECIAL: $33, 
extra tweeters (drives 4): $7 ea 
Approved 13.8V 1A plugpack $10 


OATLEY ELECTRONICS 

PO Box 89, Oatley NSW 2223 
Phone (02) 9584 3563 
Fax (02) 9584 3561 
orders by e-mail: oatley@world.net 
WEB SITE: http://www.ozemail.com.au/~oatley 
major cards with phone and fax orders, P&P typically $6. 
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Monster 500W Mono Block Power Amplifier 

• Ideal for musical instruments and PA work. Use 2 for a stereo set-up 

• Output: 500W RMS @ 4 ohms (278W @ 8 ohms) • Music Power: 590W into 4 ohms 
(315W into 8 ohms) • Frequency Response: +/-0.3dB @ 20Hz & 20kHz • Input 
sensitivity: 1.43V RMS (for full power into 8 ohms) • Harmonic distortion: typically less 
than .01% • Signal-to-noise ratio:I l7dB unweighted (20Hz - 20kHz); 122dBA-weighted 
•Thermal cut-out • Overload protection • DC offset adjustment • Fan cooled 

• Power source required: 240 volts AC • Supplied with all components, PCBs & hardware, 
drilled and tapped heatsinks, 120mm cooling fan, large I0,000uF 100V filter capacitors, 
toroidal transformer, pre-punched powder-coated case and 
deluxe front panel 


K 5582 


Aug/Sept/Oct '97 

Delivered to your DOOR! 


Due to the size, weight and split packaging of this kit, it is 
only available by mail order. We will deliver the complete kit 
direct to you at no extra charge! (delivery Australia only) 

PHONE 1300 366 644 to reserve your order 


Dja^MjTH 


Diamond WS1000E 
Micro Scanner 


One of the worlds smallest scanning 

receivers, it will easily fit into your hand or 
shirt pocket. Operating on 2 x ‘AA’ 
batteries it provides a huge 500kHz to 
1300MHz coverage with 400 memory 
channels, speedy search and scan 
operation, plus menu settings for more 
advanced users, d 2792 


Build A Solar Aeroplane! 

Solar 4-in-1 Construction Kit 

This plastic construction kit can make loads 
of different designs such as an aeroplane, 
helicopter etc. It includes a small solar motor 
that can be connected to your built-up 
designs to make them move, o 2033 


For further information, orders or the 
location of your nearest store call: 

I 300 366 644 (Local Call Charge) 
Or Fax: (02) 9395 I 155 


B 3168 


(CfToN K8T 


Uniden 760 XLT Scanner 

Versatile home/mobile scanner with 100 memories and 5 
programmable search banks. Covers 66-88, 118-174,406-512 
and 806-956 MHz bands. Includes mounting bracket, DC power 
lead and AC adaptor, d 2760 


uniden. 
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Dick Smith Electronics is the place to go for all your 
Christmas needs. Visit us today and our friendly; expert 
staff will show you a great range of products for your 
workshop or radio shack. 


3-15V 25A Heavy 
Duty Power Supply 

Provides current of up to 25A ICAS at 15V, 20A continuous at 13.8V and lower current at 
lower voltages. It also has high current banana-style and low-current output connections for 
extra flexibility. An internal heatsink and thermally-switched fan provides cooling without 
protrusions in the metal case (which measures 320 x 150 x 145mm). Specially modified for 
Dick Smith Electronics to provide more reliable long-term operation, it uses a rugged 50A 
bridge rectifier & trifilar transformer plus extensive overload protection through dissipation 
limiting circuitry for the pass transistors, a 30 Amp instantaneous current limit, AC mains circuit 
breaker, a transformer thermal fuse & fused auxiliary secondary winding, d 3800 
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